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Abstract 
 
This dissertation was written as a part of the MSc in Renewable Energy Systems at the 
International Hellenic University. The goal of the entire research is to indicate all the 
reasons of the California Electricity Crisis of the 2000-2001. Through the detailed 
analysis of all the interactions between the initial faulty deregulation design, the several 
unfortunate events, the market manipulation, the political reluctance and the 
shortsighted regulation, and in direct comparison with the regulatory measures taken to 
relieve the situation, we have extracted all the critical conclusions of the deregulation 
process. Finally we have isolated all the factors that played a key role to the California 
Electricity Crisis and contrasted them with their counterparts in the Hellenic Electricity 
Sector. The results showed us that a similar electricity crisis in Greece is not likely to 
happen, but since the EU demands the compliance with the Target Model, the 
impending deregulation of the Hellenic market should be made with careful steps and 
with constant supervision of the regulatory authorities. 
I would like to express my gratitude to my supervisor professor, dr Theodoros Panagos, 
for the useful comments, remarks and engagement through the entire research process 
of this dissertation. His expertise and his guidance helped me to develop my critical 
skills while obtaining valuable knowledge. Also I would like to thank my family for 
motivating me in pursuing my dreams. 
 
 
 
 
 
Nakoutis Antonios 
November 15, 2015 
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Introduction 
 
At the time this paper was being researched and written, almost 15 years after the 
electricity crisis in California, several other documents had already studied extensively, 
from most of the possible different perspectives, the unfortunate events that collapsed 
the entire power sector in California. In this document we will try to focus not only in 
the deep reasons and the unforeseen events that led to the electricity sector meltdown 
but also we will try to present all the regulatory measures taken by both the State of 
California and the federal US government to relieve the situation. The primary objective 
of this effort though is to determine whether the recently liberalized electricity sector of 
Greece could ever face the same problems that the deregulation brought to California.  
At first we will present in detail all the undeniable facts that took place before the crisis 
and during the both phases of crisis, summer of 2000 and the winter and spring of 2001. 
A brief description of all the federal and State law packages which paved the way to the 
Californian assembly bill that deregulated the market, will help us to. A short 
description of the Electricity sector in California will provide us with a better 
understanding of the grounds that the crisis happened. A detailed description of the new 
market structure after the deregulation and the organization of the new entities which 
were created to support the new electricity market it is necessary for the better 
understanding of their proved initially faulty design.  
In two separate chapters we will analyze both the unexpected factors that gave fertile 
ground to the market collapse and the root causes that allowed these previous factors to 
rise. In chapter 8 we will present the market manipulation techniques used by the 
private power companies, which exploited the faulty market design and the lack of 
determination from the side of the regulatory authorities to resolve the situation, in an 
effort to designate all these omissions of the laws and regulations. The next chapter is 
dedicated to all the regulatory measures which were taken on State and federal level to 
eliminate the crisis, as a guide on the way of resolving likely to happen similar 
situations.  
The last chapter of this paper extensively compares the similarities and differences 
between the two electricity markets of California and Greece. After identifying all these 
reasons that led to the California Crisis we will try to determine whether a similar 
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situation could ever happen in Greece, especially now where the European Union 
unification efforts for a common electricity market in Europe will inevitably lead to the 
Hellenic electricity market opening to the competition. 
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Historical Overview 
 
The roots of California electricity sector deregulation can be traced back to early 1990’s. 
After almost two decades of continuous and steady economic growth, that started at 1973 
and hit a peak at 1990, the economy of California represented 12-13 percent of United 
States economic output, based on personal income and employment growth data. In fact 
California not only outranked most of the states and thus the U.S. average economic 
indicators by far but its economy could be easily compared with these of the most 
advanced economies of the world.1 The factors responsible for this great economic 
advancement were aerospace and defense industries, the booming sector of 
microprocessors (Silicon Valley high-tech companies), trans-pacific foreign trade, 
construction and housing sector and last but not least, Hollywood film industry. 
In the year 1990 U.S. entered a financial turmoil. Despite being a diversified economy, 
California has been hit hard from this recession. First to fall was the construction sector, 
dragging along materials and equipment industry. Family house construction drop almost 
to one quarter. After that, federal defense budget cuts followed. Federal government 
decided to reduce spending on defense projects to allocate funds to other economic 
sectors. That greatly affected California’s aerospace industry and most of the aerospace-
defense military contractor companies like Lockheed, Boeing, Raytheon and Hughes. The 
past decade aerospace industry profits represented 8-9% of Gross State Product (GSP). 
Although this was only a small part of the State’s economy, the personnel working at the 
sector was highly trained and also highly paid and so they were fueling the economy as 
big spending consumers. Almost one fifth of the lost jobs in California due to the 
recession, were coming from the aerospace and defense sector.2 
In August 1990 the Iraqi armed forces invaded Kuwait and sparked the fire that is known 
as the Gulf War that unavoidably led to the 1990’s oil price shock. Oil price spikes made 
consumers to lose their faith in consuming and this greatly contributed to the recession.  
                                                          
1. California holds the 9th place on the list with the ten largest economies of the world, after U.K. and before Canada. 
California: One of the World’s Largest Economies. The California Economy. California Guide: A profile of State 
Programs and Finances, Economy & Population. Legislative Analyst’s Office. http://www.lao.ca.gov 
2. In an article on aerospace job cuts and the effect on California’s economy, Jonathan Peterson describe the loss of 
100,000 jobs in correlation to the recovery from the recession. (Los Angeles Times, July 01, 1992). 
http://www.latimes.com 
 
  -2- 
All these factors, the nationwide recession, the unemployment that followed and the high 
oil prices, sunk the State of California to much deeper levels of recession, making the 
recovery process even worse. Although the rest of the States managed to control the 
financial downhill by the year 1992, the economy of California had not showed any signs 
of recovery up until the year 1994. In this negative climate it was expected for the power 
sector to follow the other productive sectors downfall. Electricity consumption fell by 10 
percent just from 1990 to 1991.  
In the year 1991 the first signs of recovery from the recession arrived on a nation level. 
Unemployment in the U.S. was still in a positive slope but the locomotive of the economy 
has started to move. Although California was still struggling with the fallout of the 
economic turmoil, did manage to plant the seed of the electricity sector reformation that 
led to the 1996 deregulation of the electricity market and consequently to 2000-2001 
electricity crisis. 
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1. The Events Before The Crisis 
 
1.1 The first steps towards power sector reformation - The Yellow and 
the Blue Book 
1. At the end of the first quarter of 1992, after all these years of having one of the highest 
retail prices of electricity among the other States, the California Public Utilities 
Commission (CPUC)3 initiated an extensive investigation on electrical price trends and the 
possibility of reinitiating the competition in the retail electricity market of California. At 
the end of October of the same year the United States federal government brought to U.S. 
Congress the Energy Policy Act of 1992 (EPAct). Basically with the EPAct the Federal 
government tried to reform and somehow combine the Public Utility Holding Company 
Act of 1935 (PUHCA) and  Public Utility Regulatory Policies Act of 1978 (PURPA). 
Almost traditionally after a major financial collapse the U.S. try to reorganize their energy 
sector. After the great depression of 1929 they passed the PUHCA, after the first oil shock 
of 1973 they passed the PURPA and at 1992 they passed the EPAct as an outcome of the 
early 1990’s recession and of course the Gulf War. With this law package the independent 
power producers, the so called Exempt Wholesale Generators (EWGs)4, including small 
producers of renewable energy, could enter in the electricity sector of whichever State 
they wanted but the greatest provision of the EPAct was that it gave access to EWGs to the 
transmission networks and assets, owned by the existing utilities, private or publicly 
owned.  
2. By the beginning of the next year the findings of CPUC’s investigation initiated back in 
1992, came to light. The investigation’s outcome would become known as the Yellow 
Book. The authors of this study severely criticized the regulatory scheme developed in 
California and its adjustment to the monopolistic interests that ruled the electricity market 
all the previous years and studied the possibility of the implementation of new 
technologies to the electricity sector of the State of California.  
                                                          
3. CPUC is a state commission that regulates privately owned electric, natural gas, water, railroad, passenger transport 
utility companies (http://www.cpuc.ca.gov)  
4. According to Energy Policy Act of 1992, EWG is any person or firm, under FERC’s clearance, that can operate 
eligible power generation facilities and sell electric energy at wholesale markets. Energy Policy Act of 1992. Title VII: 
Electricity. Subtitle A. Exempt Wholesale Generators. 
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3. The year is 1994, mid-spring. After three public hearings and extensive debates with all 
the involving members, environmental organizations, utility companies, large consumers 
and several other individuals, on the proposals of the Yellow Book, CPUC gathered all the 
comments, restructured the content of the Yellow Book and issued the also famous Blue 
Book. The content of the Blue Book exposed all the controversies aroused from the 
discussions after the issuing of the Yellow Book, although it did not pick a side. The large 
users, some environmental groups, EWGs and Pacific Gas & Electricity (PG&E), were 
standing in favor of the Blue Book. Against the Blue Book opposed the majority of the 
utility companies, some environmentalists and the minority of the core consumers. The 
economists were divided over the matter. 5 
4. Just before the summer of 1995, after the passing of 22nd of March deadline and with 
the final policy statement being indefinite postponed, the CPUC set in the table a second 
option, more alike Strategy C6 of the Yellow Book, and the creation of a transparent 
wholesale electricity market under the PoolCo model7 which would be controlled by an 
Independent System Operator. Utility companies still were not happy with these proposals, 
although it was rumored that PoolCo model was proposed by the South California Edison 
(SCE) and supported, behind the curtains, by the San Diego Gas & Electric (SDG&E). 
PG&E endorsed a slow opening to competition of the existing market structure with the 
assurance of the stranded costs recovery. 
5. At the same time with the negotiation running between California’s authorities and 
private-sector companies, the Federal Energy Regulatory Commission (FERC)8 issues a 
nationwide Notice of Proposed Rulemaking (NOPR), characterized as “mega-NOPR”. 
This document was about open access to the transmission systems owned by private 
utilities and set the rules for the recovery of the stranded costs of the utility companies. By 
September, since the PoolCo model was in de facto rejection, a group of private sector 
companies took initiative and formed a think tank with the task of designing a new market 
                                                          
5. J. Holman,- Re-regulation at the CPUC and California’s non-delegation doctrine: did the CPUC impermissibly convey 
its power to interested parties? The Bluebook: The CPUC Proposes Model For Reform 
6. see  Paragraph 17, Strategy C. 
7. The PoolCo model is an electricity market structure model in which all the power transactions between the 
competitive power providers and transmission and distribution companies are held with full transparency through an 
independent power tool, the so called power pool. Mohammed Shahidehpour and Muwaffaq Alomoush. Restructured 
Electrical Power Systems: Operation, Trading and Volatility. 
8. FERC is an independent nationwide commission that supervises the interstate transactions of oil, natural gas and 
electricity. Is the highest authority for the decisions concerning natural gas pipelines network extensions, construction of 
LNG hubs and licensing large hydroelectric plants and of course regulates the wholesale electricity markets and the 
electricity transmission in an interstate level. http://www.ferc.gov  
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from scrap to take the place of the CPUC’s rejected proposition. A Memorandum of 
Understanding (MOU) was signed by these companies’ coalition. On the 13th of the same 
month this think tank came up with a brand new plan before the CPUC. After more than a 
year of debates, on the 20th of December 1995, the CPUC came to a final decision. Most 
of the MOU members’ ideas were adopted, and this fact shows the eager desire for 
restructuring and simultaneously the influence of the big companies over the political and 
regulatory authorities. The decision was designated as d95-12-063 
1.2 Assembly Bill 1890 – The cornerstone of restructuring 
6. On April of 1996, independently from the efforts of the Californian authorities, the 
FERC issues the orders 888 and 889. The first one makes mandatory for the Vertical 
Integrated Utilities (VIU) the unbundling of their monopolistic from their competitive 
activities. The latter order set the basis for the creation of a communication system for the 
real time coordination of energy information under the same standards.9 After all these 
years of extensive negotiations between all the involved parties, the new legislation is 
finally formed. The Electric Utility Industry Restructuring Act, also known as California 
Assembly Bill 1890, is welcomed and signed unanimously on the 23rd of September of 
1996. 
7. By the year 1997 the implementation of AB1890 has officially started. FERC 
authorized the creation of California Power Exchange (CalPX)10 and California 
Independent System Operator (CAISO)11 and simultaneously created the Electricity 
Oversight Board12, a politically appointed committee with the task of supervising these 
two entities. On the 1st of April of 1998, after almost a three month delay due to some 
minor technical computer problems, CAISO and CalPX became operational and the dream 
of freeing the electricity market was finally a reality. 
8. Although the implementation of the AB1890 traced back on September 1997, we did 
not have any generating factory give away from the utility companies until the beginning 
of the summer of 1998. The former VIU were motivated to sell part of their generating 
                                                          
9. see Energy Dictionary. FERC order 888, FERC order 889. https://www.energyvortex.com 
10. CalPX or California Power Exchange was an electricity wholesale spot market where most of the exchanges between 
generators and utility companies pass through.  
11. CAISO or California Independent System Operator is the entity responsible for the operation, the maintenance and 
the reliability of the entire transmission grid of California. 
12. Electricity Oversight board was established back in 1996 along with the market restructuring. Its mission is to ensure 
the reliability of the wholesale electricity market and the electric transmission system and to provide electricity to 
California’s customers at fair costs. http://www.ebudget.ca.gov 
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facilities as a provision of the legislation to insert competition to electricity generating 
sector. The three major Investor Owned Utilities (IOU) of California, SCE, SDG&E and 
PG&E, eventually divested all their fossil fuel plants (Natural Gas and Natural Gas and 
petrol combination plants) totally 19.000 MW and they kept in their ownership their 
nuclear and hydroelectric power plants. They also kept their commitment of buying the 
power produced by the Qualifying Facilities (QF)13. The divested power plants of total 
capacity 19.000MW represented roughly 43 percent of the IOU and almost 35 percent of 
California’s total generating capacity. The biggest of the new players, the so called 
Independent Power Producers (IPP), who entered the new competitive market and bought 
the IOUs’ generating power plants, were Houston Industries, AES Corporation, Reliant 
and Mirant (now both part of NRG Energy group), Southern Energy and Duke Energy 
Corporation. 
9. The year 1998, on the 3rd of November the election ballot in California, proposition 9 
with title “Electric Utilities, Assessment, Bonds, Initiative Statute”, was defeated. The 
summarized content of proposition 9, proposed the prohibition of collecting taxes and 
bond payments or separate charges from customers to recover the stranded costs. Against 
proposition 9 voted almost 75 percent.14 This strange fact, to see three quarters of 
Californians accepting with their decision to pay for the Utilities’ stranded cost can be 
easily explained from the data of the campaign spending. The supporters of proposition 9, 
like Public Media Center of San Francisco, Foundation for Taxpayer and Consumer Rights 
and the Consumers Union of US spend on publicity almost 1.5$ million. On the other 
hand the opponents of the proposition 9, all three major IOUs, Morgan Stanley & Co and 
Lehman Brothers, Inc and several more, contributed to a total of a little more than 38$ 
million.15 This is a very good example of lobbying marketing from the side of the big 
companies that tried and finally succeeded in manipulating the voters in favor of their 
interests. 
                                                          
13. According to PURPA of 1978, Qualifying Facilities are small power producers, under 80 MW capacities, that 
generate power either from cogeneration as a byproduct from industrial activities or from renewable energy systems and 
the utilities are obliged to buy their power at specified rates. PURPA of 1978. SECTION 210: Cogeneration and Small 
Power Production.  
14. see California Proposition 9, Prohibition on Use, Taxes, Bonds or Surcharges to Pay for Nuclear Power (1998). 
Election Results,- http://Ballotpedia.org 
15. see California Proposition 9, Prohibition on Use, Taxes, Bonds or Surcharges to Pay for Nuclear Power (1998). 
Campaign Spending,- http://Ballotpedia.org 
  -7- 
1.3 The first problems on the horizon – The new market structure is not 
flawless 
10. On the begging of the summer of 1999 the Market Surveillance Committee of 
CAISO16, responsible for monitoring closely the new electricity market, recommended 
that the IOU should be granted the right to negotiate long-term power contracts, in 
addition to the already short term contracts through the spot market of CalPX. The CPUC 
reluctantly granted the IOUs the permission to hedge their power contracts but to the limit 
of one third of their minimum load capacity. This was the first flag raised that the new 
market structure was not flawless and proved to be one of the fatal mistakes made from 
the regulatory authorities that finally compromised the California electricity market. 
Earlier that year, on the April, the last selling of generating power plant, owned by IOU, 
took place. The three, up to that time, dominant utility companies were left crippled with 
almost 60 percent of their megawatt capacity been sold off to the IPPs. This huge and 
relatively rapid divesture of power plants proved to be another one of the catastrophic 
mistakes that pushed the electricity market and the entire State off the cliff. 
11. In midsummer of 1999 SDG&E, the smallest of the three major IOUs, recovered all its 
stranded costs, mainly sunk costs of pre-deregulation investments in generating plants and 
some long term power contracts signed before the market restructuring decision. After the 
recovery, SDG&E was allowed to unfreeze the cap in the retail prices, and for so on it 
could charge the customers with unregulated prices. The electricity prices following the 
market rules subsequently got higher, more or less tripled as compared with pre-
deregulation prices. San Diego was the first city that experienced the full effects of the 
new deregulated market. 
12. In the first two years of the reformed market, spring 1998 since the spring 2000, 
everything gone like clockwork. During this period a web of unforeseen events started to 
rise from the background. First of all, according to the financial data, growth rate of both 
California and the surrounding States was increased. Personal income climbed almost 9 
percent than the previous year and subsequently the demand for electricity followed. At 
the same time unexpected events pushed the price of natural gas to 3.5$ per cubic feet that 
by the end of 2000 fall almost doubled to 6$ per cubic feet. California, also known as the 
                                                          
16.  Market Surveillance Committee was established by the CAISO to monitor independently the electricity market and 
provide expert advice and recommendations on market issues to CAISO CEO and board. http://www.caiso.com  
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sunny state, has the hottest summers among the US. During summers the factor that 
pushes power capacity to its limits is the extensive use of air conditioning units. May, the 
month that the cooling period begins, and June of 2000 are reported as one of the 15 
hottest periods of the last 100 years in the state. CAISO declares stage 2 emergency 
(meaning that the power capacity reserves fell below 5 percent). This was the first of the 
many stages of emergency to come on the following year. The average cost of energy for 
May spiked at 61$/MWh twice as much the average cost of the period 1998-1999. 
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2. Regulatory Framework 
 
2.1 US Federal Legislation 
2.1.1 US Public Utility Holding Company Act of 1935 (PUHCA 1935) 
13. The foundations of today’s electricity sector of California structure were established 
back in 1935. After the Great Depression that crashed the US economy, President 
Roosevelt brought to Congress this law package with intention to break down to pieces the 
huge trusts of utility holding companies of that time that dominated the electricity and gas 
sector all over the country. The Security and Exchange Committee (SEC) was authorized 
from federal government to curve into pieces the huge companies and limit their activities 
on smaller geographic areas, on State level. In addition SEC motivated the utilities to 
divest their interstate infrastructure in order to simplify the monitoring and the regulation 
by each individual State authority. The utility companies that wanted to continue to do 
business on interstate level they had to accept the regulation of the Federal Power 
Commission, the name that FERC had prior to 1997. The act aimed at the transparency of 
all the transactions between holding companies and their subsidiaries, under SEC’s 
supervision, in order to promote the public interest. PUHCA also put an end to the funding 
of candidates to both federal government and State elections and to political parties, from 
the holding companies17. Despite the simplicity of this legislation it remained intact until 
1978 and it substituted completely on 1992 with EPAct, so its provisions shaped the US 
electricity sector for almost 60 years. 
2.1.2 Public Utility Regulatory Policies Act of 1972 (PURPA 1978) 
14. The energy crisis of 1970s and its peak point, the oil shock of 1973 and the OPEC oil 
embargo that quadrupled the prices of crude oil, made the US government to realize its 
dependency on oil imports and how vulnerable it was on its price variations. So one year 
prior to the second oil shock of 1979, in November 9th of 1978 the US Congress passed 
this law package supplementary to the National Energy Act of 1978, as it was a first 
priority of President Jimmy Carter after his election. The main guidelines were the 
                                                          
17. Public Utility Holding Company Act of 1935: 1935-1992 (January 1993). Major Provisions of the PUHCA of 1935. 
Energy Information Administration http://www.eia.gov 
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promotion of energy efficiency, the increase in the penetration of renewable energy 
systems and the conservation of energy. Also the PURPA literally paved the way of 
deregulation. The VIUs, usually characterized as natural monopolies, for the first time are 
forced to open their networks to the newly created category of producers, known as non 
utility generators or QFs. Qualifying Facilities category included all the independent 
power producers (under 80 MW capacity)18 that used specified under law renewable 
energy systems, hydroelectric, solar, wind biomass etc and the co-generators, large 
industrial compounds that were producing power as a byproduct of their industrial 
processes. The new law ensured the purchase of the power that QFs had to offer to the 
IOUs with long term contracts, in very favorable rates. The implementation of PURPA fell 
off to the individual states because of the great divergence on each state’s renewable 
energy resources and needs. The outcome was that many of the states did not made 
significant changes and improvements to their electricity sectors. 
2.1.3 Energy Policy Act of 1992 
15. After the end of the first Persian Gulf War, where oil dependency was once again in 
stake, it was almost expected that the US would restructure their energy policy, exactly the 
way they did with both PUHCA and PURPA after major crises. On October 24th of 1992, 
the US congress passed all the 27 titles of EPAct 1992. This new law basically took the 
place of the obsolete PUHCA and widened the provisions of the PURPA. Among other 
things like electric and alternate-fuel vehicles, nuclear waste disposal and natural gas 
imports and exports, the Energy Act set the provisions that deal with the utility companies, 
the small producers of renewable energy and the opening of the wholesale electricity 
market to the competition. At first it changed the definition of QFs to EWGs. The new 
category of Exempt Wholesale Generators was differentiated from QFs in several ways. 
EWGs were liberated from the capacity limits and the renewable fuel selection that the 
PURPA set back in 1978. At next, instead of requiring the IOUs to buy whatever power 
the EWGs had to offer, it allowed the small producers to use the transmission assets of the 
utilities in order to sell their power to wholesale markets. The FERC, which was 
responsible to implement the new data to the equation, enforced the utilities to grant 
EWGs un-discriminatory access to their power transmission systems and set “just and 
reasonable” rates, terms and charges for the wholesale transmission service in order for the 
                                                          
18. see FERC. https://www.ferc.gov, What is a Qualifying Facility? 
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utility companies to recover all the “legitimate, verifiable and economic cost”19 for the use 
of their transmission assets. 
2.1.4 FERC orders 888 and 889 
16. The implementation of the EPAct 1992 was a difficult task that fell to FERCs 
jurisdiction. A lot of disputes aroused nationwide between companies that seek 
transmission access and companies that owned transmission assets. The FERC 
encountered all these incidents in a case by case level but at the same time was looking for 
a more serious way of dealing with them. After an extensive discussion over a notice of 
proposed rulemaking (mega-NOPR), on spring of 1996 the FERC released a set of rules 
that were characterized as the milestone orders of energy law in US. These were the FERC 
orders 888 and 889. The first one, in brief, dictated that all the IOUs under FERC’s 
regulation had to issue detailed documents containing un-discriminatory third party access 
tariffs for all the electricity wholesale buyers and sellers that would require access to the 
transmission systems, on a 60 day deadline after the publication of the order. At the same 
time allowed the utilities to recover, apart from the reasonable fees for the transmission 
grid usage (according to EPAct 1992), the cost of all the investments prior to July 1994, 
which were planed under a whole different regulatory regime. The order 889 on the other 
hand was way further technical than the 888. It prompted all the utility companies to 
create the Open Access Same-time Information System (OASIS), a one-standard system 
for the real time transmission data exchange that will help all the involved members in the 
transmission grids. Order 889 also set the base for the functional unbundling of the 
transmission systems, meaning that there would be no divesture of assets from their parent 
utility companies, but just a requirement to hand over the control of the assets to an 
independent system operator. Although the creation of an ISO would be optional, it 
seemed to be the only viable solution for a truly functional free electricity market. 
 
                                                          
19. Energy Policy Act of 1992, Section 722. [Transmission services], Title VII- Electricity, Subtitle B – Federal Power 
Act, Interstate Commerce in Electricity.  
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2.2 California State Legislation  
2.2.1 CPUC decisions, the Yellow Book and the Blue Book 
17. Alongside with the federal government’s efforts for the complete reformation of the 
electricity sector, the authorities of California started a self examination for the market 
situation. After the steady disengage of the Sunny State from the early 1990s recession, 
which left the State with electricity prices 40 percent higher than the US average and 
almost doubled than the adjacent States20. The independent investigation of the Division of 
Strategic Planning, on behalf of CPUC, concluded in a 202-page paper named 
“California’s electric services industry: perspectives on the past, strategies for the future” 
(d92-90-088) also known as the Yellow Book. It implied that the major problem of the 
market was the vertical integrated companies working under the regulated monopoly 
regime. At the same time a lot of policy makers argued in favor of the benefits that 
deregulation brought in the soft regulated sectors of telephone communications, airlines 
and natural gas. The next step of deregulation experiment was inevitably the hard-
regulated electricity sector. Furthermore they foreseen the changes to come in electricity 
industry in the near future, mostly observed from a technological point of view, and that 
would try to increase the competition in the sector, but the collision with the aforesaid 
monopolistic interests would be unavoidable. The four possible strategies proposed by the 
Yellow Book for the restructuring of the electricity sector were:21 
i. Strategy A: slight reform of the electricity market to improve completion without 
changing the regulatory framework 
ii. Strategy B: price cap model 
iii. Strategy C: divide customers to core and non-core (i.e. industries). The core 
customers would have access to the existing vertical integrated utilities. Non-core 
customers would have direct access to transmission lines and they could choose 
their generator-supplier. 
iv. Strategy D: restructuring the utility industry. The most radical strategy of all four, 
proposed the divestiture of all generating capabilities from utilities to a competitive 
                                                          
20. Retail electricity prices of California were 50% higher than Oregon and Washington, 60% higher than Nevada and 
30% higher than Arizona. States Electricity Profiles: California, Oregon, Nevada, Arizona, Washington (1995). Energy 
Information Administration. http://www.eia.gov 
21. J. Holman,- Re-regulation at the CPUC and California’s non-delegation doctrine: did the CPUC impermissibly 
convey its power to interested parties?-The Yellow book: The CPUC begins a dialogue on electric utility reform. 
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wholesale market. The core customers will have access through the utilities and 
non-core customers will have direct access to the competitive wholesale generating 
market. 
18. In April of 1994 on the fallout of the Yellow Book, the CPUC issued a follow-up 
paper named “Order Instituting Rulemaking/Investigation on the Commission’s Proposed 
Policies Governing Restructuring California’s Electric Services Industry and Reforming 
Regulation and Order Instituting”, also known as the Blue Book. This document contained 
the results of all the arguments, debates and meetings incurred after the publication of the 
Yellow Book. The Blue Book endorsed a slightly modified version of Strategy D22 from 
the Yellow Book. A big deviation from Strategy D was the requirement of only partial 
(and not the total) divesture of generating assets from the privately owned utility 
companies. The greatest argument over the Blue Book was around the provision of the 
stranded costs (or transition costs). Up to now the monopoly-bred utilities were allowed to 
recover their investment costs through the generous rates that CPUC granted them. The 
CPUC was willing to let the investors of the utilities to recover the capital spent for all the 
previous years’ investments (mainly in expensive nuclear power plants and large natural 
gas fired power plants), following a plan where the funds for the stranded costs and the 
liabilities of the IOUs will be paid by those who would benefit from the competition, the 
final customers. The plan came with the disadvantage of keeping their electricity bill at the 
same level for a time period, although the retail prices will be lowered by the 
competiveness.23 The private utilities could be brought on the verge of a colossal financial 
collapse provided that the restructuring of the market would come without a provision to 
break even for all their power plant investments. The total cost, under the threat of the 
possible utility companies write-offs, if this particular problem could not been taken care 
of, was roughly $250 billion.24 
19. The three major Californian utility companies felt that their domination on the sector 
was threatened. So they put the squeeze on the utility commission, and in our opinion 
under lobbying tactics, they have achieved to postpone the final decision deadline of 22nd 
of March 1995. The commissioners then responded with the creation of a think-tank 
consisted, suspiciously, of IOUs stakeholders. The idea behind the stakeholder selection 
                                                          
22. see Paragraph 17, Strategy D 
23.Th. Flaim,- Methods of Handling Transition Costs for the Electric Utility Industry. Chapter 3.2: Exit and Access Fees 
24. B. Black,- A Proposal for Implementing Retail Competition in the Electric Industry 
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over some specialized personnel maybe with engineering, financial or marketing 
background was to provide their expert opinions over the restructuring effort. A lot of 
rumors spread that the politics behind this selection was the actual undermining of the 
entire Blue Book. It was more than obvious that letting stakeholders decide for regulations 
and politics was a tactic similar to letting the wolf to guard the sheep. In a last effort not to 
scrap the almost two year efforts over the Blue Book, Commissioner Fessler came up with 
a whole new model, more keen to the Strategy C25 instead of Strategy D. The major 
provisions of this new proposal were: 
i. The establishment of a wholesale electricity spot market over the model of the 
PoolCo model of the UK market 
ii. The implementation of new charging methods for the transmission and 
distribution, more keen to the performance of these networks rather than the up to 
that time rate-on-return criteria regulations. 
iii. The introduction of a mandatory Competition Transition Cost (CTC) for the 
recovery of the utilities stranded costs and a smaller universal charge for the 
funding of the public service obligations 
iv. A slow introduction of competition to the retail market that would meet the 
expectations by the year 2002 
This modified PoolCo model although it seemed like the best solution and initially 
welcomed by some utilities, after all SCE rumored to be one of the authors of this 
proposal, was undermined and finally rejected from the IOUs. 
20. One month later, with the CPUC being desperate for a conclusion, SCE took initiative 
and California Large Energy Consumer Association, Independent Energy Producers and 
California Manufacture’s Association formed a line behind it. The group signed a 
Memorandum of Understanding (MOU) in a combined effort to patch up the debris of 
Commissioner’s Fessler proposal and the previous Strategy D-alike model of Blue book. 
The newly formed hybrid restructuring model contained fragments of all the previous 
discussions, including elements like the creation of an Independent System Operator 
(ISO), the formation of a central wholesale electricity spot market, controlled by an 
independent Power Exchange (and not by the ISO). Furthermore the collaboration 
proposed the creation of a Competition Transition Cost (CTC), to compensate the utility 
                                                          
25. see paragraph 17, Strategy C 
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companies for the stranded costs.  This new mechanism would be open to FERC and 
CPUC supervision. On the 20th of December of 1995, after almost two years from the 
publication of the Yellow Book and countless hours of debating between the involved 
members, CPUC issued its final decision known as d95-12-063. The final plan adopted 
most of the proposals that MOU set on the table, showed that the highest regulatory 
authority of California with its political inability, failed to cope with the circumstances and 
bowed to the will of the monopolistic interests. 
2.2.2 Assembly Bill 1890 
21. After all these countless efforts, the State of California finally passed the Assembly 
Bill 1890 (AB 1890). This law integrated all the needed elements of all the previous 
proposals with one and main target: the deregulation of the electricity sector. The main 
driving force behind AB 1890 was to provide cheap and reliable electricity for the people 
and businesses of California alongside with the protection of the environment. To achieve 
this simple target the law package consisted of five key provisions: 
2.2.2.1 Handling the recovery of the transition costs 
22. First of all we must define what transition costs are in the case of electricity sector. 
Electrical sector industries from time to time have to make long term and high cost 
decisions which rely on a specific set of market rules. When these rules change, especially 
rapidly in the case of the deregulation of the sector, the financial planning becomes real 
fragile and may lead to economic disaster for the companies. Any assets and their 
correlated costs acquired in such cases are referred as stranded assets and stranded costs. 
These unrecoverable expenditures usually are fully compensated when the legislation 
applies environmental changes and introduction of competition to former monopolies.26 
23. In California all the previous years, under the former regulatory scheme, the utility 
companies gave a substantial amount of money in order to invest in the construction of big 
power plants and in expensive power purchase agreements signed with the QFs and the 
later EWGs, at very favorable terms for these non-utility producers, imposed by the 
CPUC. The financial planning of the companies included long break even periods for all 
the money spent. Their market shares were not threatened and because they acted under 
the regulated monopoly regimes, with the blessings of CPUC, they ensured, as figure of 
                                                          
26. see Energy Dictionary. Stranded costs, transition costs, stranded assets. www.energy vortex.com 
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speech, the repayment of their debts with the future sales of electrical power. With AB 
1890 in action and with new players entering the arena, the competition would eventually 
push down the prices of electricity. This would ruin all the long term financial goals of the 
companies since the depreciation of the assets would never been achieved. To 
counterbalance this unfair disadvantage the law imposed a non-by passable charge, called 
Competition Transition Charge or CTC, to all the electricity customers, in order to 
accelerate the depreciation of the assets acquired under the previous law. The CTC would 
be proportional to every customer’s consumption, meaning that the CTC rate would be 
multiplied with every customer’s power consumption, with the restrictions that none of the 
them should pay for electricity more than it did back in 1996 and the deadline of the CTC 
at December 31, 2001 as a final date which the companies could collect it from customers 
in order to recover their uneconomic costs. The only exceptions that the law excluded 
from the CTC charge were some specified irrigation districts which they mostly used 
power for agricultural pumping and of course some emergency power generation 
equipment. To sweeten the pill for the residential customers of having a new charge over 
their electricity bills, the Assembly Bill promised an immediate, at least 10 percent, 
reduction in rates that would cumulative became 20 percent by the spring of 2002. The 
law also took under consideration the employees of IOUs that might be displaced after the 
power plant divesture, with early retirement programs or outplacement to other companies. 
2.2.2.2 The new market structure 
24. The reorganization of the market included the creation of two new entities with wide 
range of responsibilities over the entire electricity sector, with the most significant being 
the wholesale market control, as seen in Picture 1. The first one was the CAISO. The 
California Independent System Operator would be in charge of all the transmission grid of 
the entire State in order to ensure the reliability of the system to efficiently provide electric 
power to every involved member. The utility companies would retain the ownership of all 
the transmission assets (high voltage lines, substations, control centers) and they would be 
responsible for the maintenance and reliability of them but the authority would be passed 
over to the system operator. The system operator would then provide un-discriminatory 
access to the grid to every company needed it under a universal set of fair transmission 
charges, approved by FERC. The Assembly Bill also created the CalPX or California 
power exchange to act as a spot market or a pool. This entity acted as a stock market 
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exchange where the sellers presented their available power offers and the buyers place 
their bids for their power needs. The PX market was not obligatory for all but the three 
IOUs which were obliged to sell most of their generated power through PX and buy the 
power they needed through the same pool, paying the hourly formatted wholesale price. 
After that the PX would send the scheduled offers of power, included these made by 
independent schedulers or Scheduling Coordinators, and passed them to the CAISO in 
order to channel it the through the grid in the most efficient way.  
 
Picture 1: The new electricity market structure 
These two non-profit entities would be supervised by the Oversight Board, a five member 
committee constituted by three appointees chosen from the governor and approved by the 
US Senate, a non-voting member chosen by the Speaker of California State Assembly27 
and a fifth, also non-voting, member appointed directly from the US Senate. Furthermore 
the AB 1890 allowed, under specific circumstances, the direct access and the bilateral 
power contracts between the end use customers and the suppliers. It also promoted the 
divesture of generation power plants owned by the IOUs to the new players in order to 
avoid market power abuses. 
 
2.2.2.3 Public Interest Funding  
                                                          
27. California State Assembly is the lower house of the California State Legislature, consisted by 80 representatives. 
http://assembly.ca.gov/ 
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25. The new law provided an extensive program of funding public interest activities that 
aimed to the welfare of the people and businesses of California. This program would have 
a lifespan of four years, from 1998 to 31 December of 2001 when the transition period 
would be over and expand in three major branches: the Public Interest Research Program 
(PIER), the Renewable Energy Program and California Board for Energy Efficiency. The 
California Energy Commission (CEC)28, responsible for the implementation of these 
programs, would allocate all the necessary funds which the IOUs will collect from the 
ratepayers: 248$ million would be allocated to the PIER for the research, development and 
demonstration (RD&D) of new technologies to the fields of renewable energy, 
environmental protection and state of the art generation. Another half billion dollars would 
be streamed to the renewable technology sector in order to pay the producers that provide 
power with renewable energy and reward the customers that they would buy their 
electricity from these non-utility renewable energy producers. Finally a little more than 
900$ million will be channeled to the California Board for Energy Efficiency, a newly 
created entity of the CPUC, in pursuance of the energy efficiency in all its aspects, 
efficient use of energy, information of possible lower costs when efficient measures are 
applied and incentivize the investments towards the energy efficiency. The financing of all 
these beneficial acts will be stopped after the year 2001 except the funding of the low-
income consumers.  
2.2.2.4 Consumer protection in the new market 
26. The most significant provision of the AB 1890, and of course in every energy-related 
law package worldwide, is the protection of the customer. Due to the introduction of a 
completely restructured electricity market, a lot of its products and services would be 
immature and unproved. To protect the average consumer the CPUC would 
indiscriminately provide detailed information of all the companies that offer electricity, to 
ease the comparison and the selection from the end-users. The registration in a database of 
all the available sellers of electricity alongside with their charges and rates would be a 
very handy tool in the hands of all residential and small commercial users to choose wisely 
their electrical service provider according their needs. Also under the same aim of 
consumer protection, the CPUC provided the end users with a set of mechanisms to defend 
                                                          
28. The California Energy Commission is the primary energy policy and planning Agency of the State. Its task is 
concentrated in promoting efficiency and conservation, supporting new technology researches, and developing the 
renewable energy resources of the State. http://www.energy.ca.gov/commission 
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themselves against company malpractices and abusive market behaviors. These 
mechanisms included complete investigation of all the consumers’ complaints, 
cancellation of contracts protection and rights for attorneys to seek for full compensation 
in the cases of consumers’ damages. The oversight over the consumer protection would 
fell on the California PUC up until the end of 2001, when the law package would be 
reviewed and if needed would be further modified towards the protection of the end users. 
2.2.2.5 System reliability 
27. Another crucial aspect of the AB1890 was the overall system reliability. In a nutshell 
system reliability translates into the, to the possible extend, uninterrupted power supply. 
The CAISO with the CPUC support and under FERC’s authorization would execute all the 
necessary activities to ensure the means to meet all the criteria of reliability imposed by 
FERC. Through the prism of the outages on 1996 summer, the system operator would be 
responsible for the regular inspection, the maintenance and, if needed, the repairs of all the 
involved facilities of both transmission and distribution systems under federal standards 
imposed by Western Systems Coordinating Council the WSCC29. In the unfortunate event 
of a power outage that may affect more than one tenth of the consumers in a specific area, 
the ISO is required to start an inquiry to determine the causes of the outage and whether 
the maintenance and repair protocols were followed properly by the utility company that 
owns the specific facility or part of the transmission or distribution network that failed or 
not. Finally the Assembly Bill expected from the ISO, the CEC, and the CPUC, in 
cooperation with every other agency from the adjacent western states, members of the 
WSCC, to perform viability and reliability studies of the interstate interconnections that 
could provide power to the California. On the same page the new law implied that any 
third state utility company that wished to sell electricity to California should follow the 
reliability standards imposed by the California regulatory agencies 
 
 
                                                          
29. WSCC formed from 40 systems back in 1967 changed to WECC (Western Electricity Coordinating Council) since 
2002. WECC is a nonprofit corporation that is assigned with the assuring of the reliability of bulk electric system in the 
Western Interconnection geographic area. https://www.wecc.biz 
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3. California Electricity Sector Structure 
3.1 California energy profile 
28. California apart from being the most populated State among the US, at the given 
timeframe its population was roughly 34 million citizens, it was the most efficient 
economy as far as electrical power concerned. The annual Gross State Product (GSP) at 
the years 1999-2000 was on average 1.6 trillion dollars, following a positive trend of 100$ 
billion increase every year since 1997 and the total energy consumption on year 1999 was 
243 thousand GWh (Table 1). These facts granted the state of California the lowest place 
among the other States in the list of energy consumption per capita, almost half of the US 
average of 12 MWh/capita/year.30 Every dollar of California’s GSP needed 0.16 kWh 
when US average needed more than double of this number. 
Table 1: California Electric Energy Generation- total production by resource type 
(Gigawatthours)31 
 1996 1997 1998 1999 2000 
California Total Generation 
plus Net Imports  (GWh) 
253,621 230,243 244,577 243,077 246,876 
Total Hydroelectric 47,883 41,400 48,757 41,627 42,053 
Nuclear 39,753 37,267 41,715 40,419 43,533 
In-State Coal 2,870 2,276 2,701 3,602 3,183 
Oil 693 143 123 55 449 
Natural Gas 66,711 74,341 82,052 84,703 106,878 
Geothermal 13,539 11,950 12,554 13,251 13,456 
Biomass 5,557 5,701 5,266 5,663 6,086 
Wind 3,154 2,739 2,776 3,433 3,604 
Solar 832 810 839 838 860 
Other 343 896 230 0 0 
Direct Coal Imports 22,590 22,411 22,570 22,802 23,877 
Other Imports 49,696 30,310 24,993 26,685 2,897 
 
                                                          
30. US Capita Electricity Use By State. US Energy information administration. http://www.eia.gov 
31. Electrical Energy Generation, California Energy Commission, Energy Almanac California. 
http://energyalmanac.ca.gov 
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29. More than 1300 power plants were located in-state with nameplate capacity of 53,157 
MW, including two Nuclear32 power plants, each one having two reactors, some large 
hydroelectric power plants and several natural gas fired steam turbines.33 There were also 
a lot of relatively small producers characterized as co-generators and QFs. Despite the 
phenomenal enormous capacity California remained a net importer of power. As a 
historical average, California imported one fifth of its power consumption. These imports 
mainly consist of hydroelectric and coal-fired plants in equal shares, from its neighboring 
states. CEC reported that 53 percent come from the north interconnections and the rest 47 
percent imported from the southwest interconnections. The system of California is 
characterized as a summer load peaking system. The excessive use of air conditioning 
during the cool period starting in May and lasting until mid-September makes crucial the 
need for power imports to cover the base load and keep some of the gas-fired plants as 
peakers34 to balance the system hour by hour. In winter months when the peak is on its 
lowest point a significant amount of power is exported to the adjacent states, but it is by 
far outran by the total imports. 
30. The fuel mix of California is one of the cleanest concerned the total carbon dioxide 
footprint as it virtually lacks any major coal-fired plant (less than 1%). The backbone of 
the fuel mix is the natural gas and natural gas and petroleum combination plants, 
accounting for the 52 percent of the total in-state generation as shown in Table 2. 
Table 2: California and neighboring states fuel mix 
 California Oregon Washington Nevada Arizona US average 
Natural Gas (%) 36 11 5 35 20 18 
Hydro/RES (%) 27 82 84 15 19 16 
Petrol-NG 
combo (%) 
16 0 1 3 0 0 
Nuclear (%) 8 0 4 - 25 14 
Petroleum (%) 2 0 0 1 2 9 
Coal (%) 1 5 5 44 35 44 
Other (%) 11 2 1 3 0 - 
                                                          
32. Diablo Canyon 2,160MW (PG&E) and San Onofre 2,150MW (SCE) were the two largest power plants of California. 
Energy Information Administration.State Electricity Profiles. California (1999 ) http://www.eia.gov 
33. G. Rothwell and T. Gomez,- Electricity Economics-Regulation and Deregulation, 6.1.1 Generation 
34. Power plants characterized as “peakers” are generating plants that are dispatched when the CAISO commands them 
in order to relieve the system when the consumption reaches a peak. They have usually relatively low efficiencies as 
most of them being simple cycle power plants. 
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California’s dependence on importing natural gas from other States made its electricity 
sector vulnerable to the natural gas prices volatility, and as we will see later on not only 
this would became one of the main reasons of the electricity crisis, but the entire crisis set 
off by the explosion of the El Paso gas pipeline, that crippled the gas imports. 
3.2. Investor Owned Utility Companies, Generators, Public Utilities 
31. The years before the electricity market deregulation and the electricity crisis that shook 
the entire State, California’s electricity sector was dominated by three major IOUs, SCE, 
SDG&E and PG&E. The three private companies were holding almost 75 percent of 
California’s power sales, covering the needs of 77 percent of the customers nationwide 
and owning 60-70 percent of the total instate generation, as shown in Table 3. 
Table 3: Total California electricity generation ownership (before and up to the divesture of power 
plants)35 
 1985 1990 1995 2000 
Utility owned (%) 68.2 55.2 58.1 46.9 
Non-utility owned (%) 4.7 20.2 23.4 42.4 
Imports (%) 27.1 24.6 18.5 10.7 
Total generation (GWh) 210,172 251,355 256,367 284,132 
 
Each one of these three utility companies had a certain geographic sector that they did 
business in, without overlapping territories and without any competitive interference 
between each other: PG&E at north and central California, SCE central, southern and 
coastal California and SDG&E as its name declares at the San Diego wider area. The rest 
25 percent of California’s power scheme was comprised by more than 40 Publicly-Owned 
Utilities (POU) most of them municipal utilities, including Los Angeles Department of 
Water and Power (LADWP) and Sacramento Municipal Utility District which both held 
15 percent of total power sales in California.36 All three major IOUs up to the time of the 
deregulation were responsible for the generation, the transmission and the distribution of 
their power, each one of them for their territory. The three companies have developed a 
monopolistic attitude over the years, probably under the latitude granted to them by the 
State’s regulatory authorities. One of the critical points here was that all these years the 
                                                          
35. Data from California Energy Commission and California Energy Commission Energy Almanac  
36. California Energy Commission, Electricity Report 1996 (ER96) Chapter 11, Publicly-Owned Utilities (November 
1997) 
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three IOUs, apart from using their generating resources to match their load, they used also 
short-term and long-term bilateral power contracts. 
 
3.3. Power transmission and distribution networks 
32. As far as the electricity transmission system concerned, California was a member of 
WSCC a council that is responsible for the Western Interconnection, an interstate 
transmission system that stands from the southwest Canada up until New Mexico 
containing all 11 western states. WSCC is geographically the biggest of the eight entities 
forming the North American Electric Reliability Corporation (NERC), with purpose of 
monitoring, coordinating ensuring the reliability of the interconnected systems and 
enforcing all the federal standards on the members when necessary. 
 
Picture 2: California Transmission Lines 
  -25- 
33. The transmission lines, or Paths, running through California from end to end to the 
interstate interconnection hubs with all the adjacent states to California, transmission lines, 
as part of the Western Interconnection are almost 53,100 km long, and consist of high 
voltage 500-230kV circuits. Each one of the utility companies, whether under investor or 
public ownership, used, maintained and expand its own set of transmission lines in a way 
that served the interests of their customers. The pattern of each individual company’s 
major transmission network expansion is shown in Picture 2. The most significant, which 
some of them played a crucial role on the crisis, were:37 
i. PATH 65: also called Pacific Direct Current Intertie, is a High Voltage Direct 
Current (HVDC) of 500kV DC, connecting the wider area of Los Angeles and the 
LADWP with the Pacific Northwest States (Washington and Oregon). Its capacity 
reaches 3,100 MW, capable of serving almost half of the Los Angeles peak power.   
ii. PATH 66: or Pacific AC Intertie is the main power “highway” of North California 
that grants access to the northern State of Oregon and its virtually inexhaustible 
hydroelectric power. It consists of three almost parallel 500kV lines (most of them 
owned by PG&E) that at that time extended from Captain Jack substation (10 km 
north from California-Oregon borders near to Malin) to Olinda and Tracy 
substations to the north end of California’s Central Valley. The total capacity is 
4,800MW. 
iii. PATH 26: is a three 500kV AC line grid, owned by SCE, which covered the needs 
of the area above Los Angeles up to the south end of Central Valley. The total 
capacity of these lines was 3,700MW at the time of the crisis. 
iv. PATHS 46: a vast network of three major 500kV transmission lines and several 
230kV supporting system lines that connected the region of south California and 
the high density population centers of Los Angeles and San Diego with the state of 
Arizona (owners LADWP, SCE and SDG&E) 
v. PATH 15: is a relatively small transmission line 135 km long, that goes parallel 
with the Interstate 5 road, but with the crucial role of connecting north and south 
California’s power grids. At the time before 2004, it consisted of only two circuits 
of 500kV lines with capacity of 3,900MW. This created a bottleneck, an Achilles 
hill, between PATH 66 and Path 26, a problem spotted since early 90’s but with no 
                                                          
37. WECC.10-year Regional Transmission Plan. WECC Path Reports (September 2011) 
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one paying the proper attention to the matter. This negligence is characterized as 
one of the major flaws that led to the 2000-01 electricity crisis. 
Electricity distribution networks in California are a completely different story. Vast 
networks of middle (50-33kV) and low (120/208 volt) voltage lines that followed the 
pattern of the transmission systems that every Utility owned at its exclusive service areas.  
3.4 New investments 
34. In California the trend on the new power plant investment was a flat line. The three 
major IOUs with the 75 percent of the customers did not care about competition and 
expanding their generating capacity, nor their transmission systems. Although new 
technology power plants with smaller heat rates38 were already technologically available 
in the electricity sector, the old monopolies did not invest on new plants or modernizing 
their obsolete ones since their profits were for sure. The rate of addition of new capacity 
through years 1996-1999 was roughly -2 percent39. On the other hand California was 
always a pioneer in the renewable energy investments but the monopolistic IOUs never let 
the renewable energy systems to cut a substantial market share over the electricity 
consumption. As far as the transmission investments they virtually stopped at early 1990s 
when the IOUs finished their network expansion, designed exclusively to cover each one 
individually their customer needs and to import cheap bulk electricity from the 
neighboring States.  
 
 
 
 
 
 
                                                          
38. Power plant heat rate is the amount of energy used by the plant to generate one kilowatthour (kWh) of electricity 
39. Total capacity Data, Energy Information Administration.State Electricity Profiles. California (1996-1999 ) 
http://www.eia.gov 
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4. California New Wholesale Electricity Market Entities 
 
4.1 CalPX - California Power Exchange 
35. The CalPX or Power Exchange was the first of the two newly created institutions on 
the re-designed electricity market of California. This new, non-profit organization was 
located in Alhambra, below Pasadena, in Los Angeles district area. Its principle function 
was to provide market services in an efficient way to meet the buying and selling needs of 
its customers, after the formation of the Market Clearing Price (MCP). The participants of 
PX were electricity wholesale generators and buyers or Electricity Service Providers 
(ESPs) which fulfill certain eligibility criteria like financial worthiness and running under 
universal standards and specific generating protocols. The PX was actually one of the 
virtually numerous scheduling coordinators of California’s electricity sector, but was by 
far the biggest one since the law made mandatory that the entire IOUs power production, 
which represented almost 75 percent of California’s power, should sold and bought 
through PX. In detail the exact task of PX was to gather up all the power generation offers 
from the available generators, then collect all the power need bids from the buyers and 
after that sketching the exact supply and demand curve which balance point was the MCP. 
This entire task has been performed on hourly basis for the day ahead and three times a 
day on the day running, using the two major tools of the PX described right below. For the 
history, the PX ceased its operation on January of 2001. 
4.1.1 The Day-ahead market 
36. The first tool of CalPX was the Day-Ahead Market. Both the buyers and the sellers of 
electricity place their bids of supply and demand on a 24-hour basis for the following day, 
started at midnight. Once the bids were collected, the PX personnel checked if the bids 
were properly formatted according to the specifications and verified the consistency of the 
data included in the bids files. After the data verification the PX classified the bids of 
demand and supply for every hour of the following day, formatting in that way 24 
demand-supply curves. The points were wholesale electricity supply met the wholesale 
electricity demand formed the 24 MCPs for all the hours of the day to come. At this stage 
the Power Exchange analyzed the data and in the case of an over-generation, meaning that 
the electricity offering bids outmatched the demand bids, although it had a complete 
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mechanism to deal with it, still informed the CAISO to make proper adjustments. The 
CAISO always adjusted the bids from PX and the rest of the scheduling coordinators 
because were formatted to what we describe as portfolio bids. The portfolio bids were not 
physical bids that could fit in a scheduled slot and so they were not specified from which 
plant they would come from, but they were just plain numbers simple enough to ease the 
transactions of electricity between sellers and buyers. The PX submitted the schedule with 
the bids and so they did the independent schedule coordinators to the CAISO where all the 
necessary adjustments were made. The system operator made the more practical decisions. 
First of all the bids were broken down to pieces and classified to specific generating power 
plants based on the local demand needs and the possible over-generation that could cause 
congestion to the power grid was identified and dealt with adjustment on the bids with 
what later called zonal MCPs, which we will discuss at the CAISO sub-chapter 4.2. The 
schedules could contain imports and exports of power, transfers through the grid and 
generation of power. All the schedule coordinators when processing generation bids it 
were imperative to calculate the transmission losses from the generation plant to the area 
of consumption. Alongside with the congestion relief from the transmission system, the 
system operator took care of the ancillary services bids, which we will analyze further also 
on the chapter of the operator. 
4.1.2 The Hour-Ahead Market 
37. This market tool was created for a slightly different purpose than the Day-Ahead 
Market. Here the portfolio bids were banned and the only accepted bids were unit-
specified, meaning that they contain very specific information about the capacity, the 
timing and the source power plant. The Hour-Ahead Market served the real time bids of 
the running day. With a deadline 2 hours before the operation time, the participants could 
place their bids in order to cover their emergency needs or to balance their real time 
dispatches to meet the expectances of their Day-Ahead schedule. The MCP was released 
after the end of each hour and was formed the same mechanism as the Day-Ahead Market. 
Despite the good intentions of the PX creating the Hour-Ahead Market the participation 
was not satisfying. The buyers and sellers preferred to plan carefully their bids for the next 
day so there was not constant need to readjustments. As an aftermath the PX transformed 
the Hour-Ahead Market to Day-Ahead Market, which basically worked under the same 
idea but instead the hourly activity, the day was split to three power auctions at 6 a.m., 12 
a.m. and 4 p.m.. 
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4.1.3 Block-Forward Market 
38. The development of the Block-Forward Market was the most important tool on the 
sheath of PX, but unfortunately it remained in its cradle and in an infant stage during the 
entire period of the crisis. The purpose of this mechanism was to provide a way to the 
buyers to hedge power in a forward time basis in order to secure competitive wholesale 
electricity prices against the daily volatility of the previous two spot-markets. More 
specific the companies bid for on-peak electricity up to a month ahead, under specific 
standard contracts. These power contracts were limited to the on-peak periods from 6 in 
the morning until 10 in the night, were most of the consumer activity occurred, for every 
day excluding Sundays and public holidays. The transactions took place on early 
morning’s time of every weekend, between 6 a.m.-10 a.m. and for sake of transparency the 
prices were announced at 1p.m. later at the day of the transaction. In our opinion the 
proper operation of this market could prevent the financial collapse of the IOUs and 
thinking one step further, could have prevented the entire California electricity crisis. 
Instead of improving this mechanism to ensure future power contracts, frustration took 
over on the crest of the crisis and the whole construct collapsed on its foundations. 
 
4.2. CAISO – California Independent System Operator 
39. The second entity created by the AB 1890 was the California Independent System 
Operator. As its name declares CAISO was responsible and had full control over the entire 
transmission system and all of its facilities, although it did not owned them since the IOUs 
retained the ownership of their assets. This model was wisely chosen over others since its 
implementation is the easiest possible, as we have seen in most of the transmission 
unbundling efforts throughout European Union member countries. The major tasks that 
CAISO had responsibility for, are discussed just below. 
4.2.1 Ancillary Services 
40. Ancillary Services is a set of secondary services provided by the ISO that aimed to 
increase the reliability of the system and the uninterrupted electricity supply to the 
consumers. These services were acquired through a specialized ancillary services market 
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supervised by the ISO with hourly bids set from scheduling coordinators. Ancillary 
services were classified into six individual categories40: 
i. Spinning reserve: also known as Ten-minute reserve (TSR), ISO appointed 
medium to small size power plants to run on technical minimum conditions in 
order to dispatch them to the system in short time to meet peak loads. These power 
producers occasionally refer to as peakers. 
ii. Non-spinning reserve: similar to the spinning reserve with the difference that these 
power plants are not in operation up until the time they were dispatched to the 
system. Obviously this category of power plants did not aim to cover extreme 
emergency situations rather than secondary contingencies. Known also as Ten-
minute Non-spinning Reserve (TNSR). 
iii. Thirty-minute Operating reserve (TOR): reserve generating capacity that must 
become operational in half an hour and provide power for up to 60 minutes to 
cover both major and secondary emergencies. Since it also called replacement 
reserve it covers occasions mostly of secondary emergencies like unscheduled 
maintenance situations of other power plants. 
iv. Reactive power: or Voltage Support (VS) is required to keep voltage levels on 
normal stages, on both emergency and non-emergency situations. 
v. Automatic generation control (AGC): interconnected automatic system capable of 
dispatching real time additional MW to the system in a matter of seconds. The 
power producers auctioning for this service were required to balance, instantly and 
un-interrupting, the demand and supply of the appointed area from the ISO. 
vi. Black Start (BS): mostly fossil fuel self-starting generators that could operate 
without the need of power, especially for the extreme situations of system 
blackouts 
The Voltage Support (VS) and the Black Start (BS) services are acquired through long 
term contracts with generators which hold certificates of Reliability Must Run 
installations. The remaining four categories of Ancillary services must be provided from 
power plants with certain certifications. 
 
                                                          
40. Yong-Hua Song and Xi-Fan Wang,- Operation of Market-oriented Power Systems, Chapter 9.1.1: Types of Ancillary 
Services  
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4.2.2 The real time market 
41. This branch of the system operator was tasked with the handling of the schedule lists 
which the Power Exchange and the rest of the scheduling coordinators forwarded to 
CAISO. The portfolio bids, when comes to actual dispatch, must be adjusted to in a way 
that the power generation meets the power load and the actual demand. The ISO reviews 
the schedule lists for every hour and if there is any gap fills them in with supplemental 
power actions or with generators signed up for ancillary services. Then the bids are 
classified by lowest price to the so called Merit Order. Merit Order is a mechanism of 
assorting all the available electrical generation power plants by upward price escalation, 
which price represents the short run marginal cost of every plant. The ranking is set that 
way to minimize the total cost of electricity by dispatching the cheaper power before the 
more expensive marginal-cost electricity which is mostly dispatched last from the ISO to 
the system. After the formation of the Merit Order the ISO calls for the supplemental 
power auctions we spoke about on the beginning of the paragraph. At this point we must 
note that the MCP that wholesale buyers of electricity pay for is formed based on the 
marginal cost of the last power plant to be dispatched on a refresh period of ten minutes. 
42. An excellent question that occurs in mind is that despite the very good planning from 
PX and Schedule Coordinators that was later double-checked and confirmed from CAISO, 
where all these real time imbalances to the system coming from? The answer is simple: no 
matter how careful the planning is, there will always be differences between the scheduled 
outgoing Megawatts from the generators’ plants and the delivered Megawatts after the 
metering in the buyers’ facilities. The seller was charged with the difference between the 
actual power delivered to the buyer and the total power produced to his plant, always 
based on transparent metering. The charges were calculated for every different hourly 
MCP and then multiplied with the respective imbalance for the same hour. This market 
tool was originally designed to cope only with small real time imbalances, but after the PX 
ceased its operation in mid-crisis period, the entire wholesale electricity trading fell over 
real time market’s shoulders.  
4.2.3 Congestion Management 
43. To fully understand what Congestion Management is we must firstly describe in detail 
what congestion is. Congestion is not an uncommon problem on the transmission systems 
on a worldwide basis. When the total power generation is out-sizing the transmission 
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capabilities of the system at a specific area, then we can say that lines are congested, 
meaning that a bottleneck effect is created and the total generated power cannot pass 
through the transmission pathway. The root of this problem is either the high 
concentration of power plants in specific areas or the obsolescence and the small capacity 
of the transmission lines41. The function of the Congestion Management is to allocate 
efficiently the usage of the congested power lines and calculate the price of the congestion 
charges that must be collected from the schedule coordinators, including PX, in order to 
use the constrained lines.  
44. In California the entire transmission system had 4 zones that the congestion should be 
an actual problem: San Francisco area, Humboldt County, Northern and Southern 
California. The first two congestion zones they needed rarely oversight from the ISO 
because congestion was a very rare situation. On the other hand the bottleneck effect on 
the transmission lines between Northern and Southern California was a common problem. 
The ISO during the assessment of all the collected schedules from the Day-Ahead Market 
fused them all in one list to calculate the transmission losses, the Ancillary Services 
capacity, the power reserves for peak occasions, security aspects and of course the total 
flow capacity of the transmission paths. If the calculations resulted in a congestion of the 
lines, then the System Operator, as a precaution to reduce congestion fees, proceeded to 
the so called Adjustment Bids, mini auctions that bypass the PX scheduled capacity, and 
the formation of new zonal MCPs. The producers subjected to the occasion of congestion 
preferred to get paid with the usually lower zonal MCP rather than compensated with the 
original scheduled MCP but in addition to be obligated to pay the extra amount of 
congestion charges. The difference between the zonal MCP and the actual scheduled MCP 
is paid from all the schedule coordinators as a charge for the power transmission between 
different zones and in essence it was still a congestion charge. Schedule coordinators that 
somehow foreseen the possibility of congestion and pre adjusted their schedules to relieve 
the transmission overflows get incentivized with a credit equal to the difference between 
the zonal MCPs. All the congestion fees, including the transmission usage charge paid for 
flows between individual zonal MCPs, were collected from the ISO and credited to the 
utilities and ESPs as a measure to reduce the access charges they paid to the operator in 
order to use the transmission grid. Another tool that the ISO introduced on mid-spring of 
                                                          
41. This is the reason behind the required dispersal on the penetration of the Renewable Energy Systems so as to relieve 
the existing transmission networks from congestion high levels of congestion. 
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1999 was the Firm Transmission Rights (FTR). The utility or generator or whichever 
company that invested in increasing  transmission capacity they would get a cut of the 
usage charges when their line is congested, whether they transmit through the line or not. 
The ISO held an annual auction for the FTR prices. This new mechanism hoped to let the 
participants to hedge against congestion fees volatility risk. 
4.3 Bilateral Trading 
45. Although the majority of the wholesale trading of electricity was held by the PX, up to 
the time it stopped and its operations continued through the ISO Real Time Market, the 
AB 1890 had the provision of bilateral power agreements. The ESPs and the new 
generators that came to the market of California could make their transaction bypassing 
the mechanisms of PX (the IOUs were excluded from bilateral trading since it was 
mandatory for them to buy and sell exclusively through the PX). Both the PX bids and 
Bilateral Contracts should be scheduled to the ISO lists but with a great difference: the PX 
bids should contain the scheduling information but on the contrary the independent 
scheduling coordinators of Bilateral Contracts should provide the ISO with not just the 
scheduling information but a complete balanced schedule accompanied with all the meter 
data or else a “ready to use” power package. 
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5. Unforeseen Events That Triggered the Crisis 
 
5.1 Lack of new power investments 
46. One of the major targets of electricity market restructuring was to bring new 
investments to the energy sector. The decade prior to the deregulation, the State regulatory 
authorities gave to the IOUs certain rights and obligations. Their obligations were simple: 
to serve all the electricity customers, each utility in its exclusive franchise area, under the 
standards and rates that the CPUC imposed for the retail market and the FERC for the 
wholesale electricity market. In return the three major IOUs were granted the right to run a 
local monopoly in their area, under the indulgence of the CPUC. This monopolistic 
attitude from the utilities evidently led to the lack of interest in expanding their networks 
and building new and more efficient power plants, after all since the absence of 
competition there would be no point of having generating facilities far more exceeding 
each IOU market share and of course made them to rely progressively on power imports 
from other states to cover their costumers needs. As a direct result no major power plant 
application has been filed for almost a decade. Furthermore in California the licensing for 
power plants was a time-consuming procedure that delayed significantly the construction. 
Prior to licensing there should be public hearings and debates between all of the involved 
parties, citizens, environmental groups, municipalities etc. All these intricate processes 
discouraged the utilities and other generators from installing new capacity. 
48. Finally at late 1990s after the final decision for the restructuring was taken and the AB 
1890 passed, applications for new investments finally started to show up for assessment to 
CEC. From 1997 to 2000 the filled applications capacity exceeded 15,000MW. Taking 
into account the bureaucratic delays and the extensive debates, the applications that have 
been filled in 1997 were not approved until 1999. But large power plants are complex 
installation that need time to construct. None of these projects was scheduled to be 
commissioned before the summer of 2001. There are several myths and rumors that tried 
to simplify the complex web of roots that led to the crisis. One of them was the opposition 
of several environmental groups against the construction of new power plants in their 
individual regions that subsequently led to the generation scarcity. The environmental 
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groups and local residents, often called as NYMBYies42, surely were against the 
construction of power plants near their homes and their protests may were disturbing but 
after the extensive inquiries, these allegations were proved of minor importance43. A 
certain case is usually brought up every time someone refers to the delays of the new 
investments, the Metcalf Energy Center construction, which rumored to be delayed 
severely by the opposition of the nearby telecommunication equipment company 
CISCO44.  
5.2 Higher demand than predicted 
49. One of CEC’s responsibilities is to project the future trends in electricity and to 
forecast the power demand in order to call for new investments and increase the total 
capacity. CEC had correctly predicted the slight increase in electricity demand, since the 
late 1980s, as it claims. The IOUs and the rest of the generators though had not paid 
enough attention to the matter because from their point of view, the 1.5 percent average 
growth rate in electricity consumption during the decade 1990-2000, as shown in Picture 
3, did not justify the need for new investments.  
 
Picture 3: California Energy Consumption 1990-2000 in GWh45 
                                                          
42. Not In My Back Yard also known as NIMBY movements are these group of people or organizations that oppose to 
the construction of projects nearby their communities. Often those groups of people with their protests cause a lot of 
troubles and several delays to the construction of such projects, like highways, airports and power plants. Urban 
Dictionary. El.urbandictionary.com 
43. C. Weare, -The California Electricity Crisis: Causes and Policy Options, Chapter 3, Conclusion, page49  
44. J.Sweeney, -The California Electricity Crisis, Investment in New Generating Units in California, page 133.  
45. California Energy Consumption Database.Energy Consumption Data Management System. 
http://www.ecdms.energy.ca.gov 
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According to CEC’s data the peak electricity demand during the decade 1990-2000 grew 
at a very steady pace every year. Peak demand, is the top indicator for the addition of new 
capacity to the system but in this case was completely misguiding.  
50. The strange thing about California’s power demand was that although the annual peak 
values were almost steady, the off-peak demand grew in a faster rate. This fact as peculiar 
it may seem, was traced back to the steady development of the Silicon Valley hi tech 
companies and the rise of the computer and networks services. Intel, AMD Google, Apple 
are only few of the companies that charged the 1990s internet revolution. The need for 
continuous powering all these computer systems and computer networks, 24 hour a day, 
was somehow responsible for this fast electricity demand growth, which drove the 
remaining power reserves curve to a steep fall. At the time the utility companies decided 
to increase their capacity, when suddenly the average growth rate of electricity 
consumption jumped to 4 percent in the years 1998-2000 (Picture 2) and combined with 
the unforeseen event of the increase in demand of electricity in the neighboring States it 
was already too late. Absence in new investments was one of the major long term 
contributors of the electric crisis of California.  
51. Apart from the higher demand inside the state of California, a growth that was easily 
forecasted and observed by the local authorities, the power demand also hit a peak on the 
neighboring States. Studying the historical data from the US Energy Information 
Administration (EIA) we can observe that the decade prior to the implementation of the 
market restructuring in California energy sector (1988-1998), Arizona’s power demand 
was increased by 3.7 percent and Nevada added 6.2 percent on yearly basis on its power 
demand. These increases in demand, which were credited to the overall financial growth 
that the United States experienced at the 1990s, slow but steadily chewed up the power 
available for California to import, and as repeatedly said California relied on power 
imports for the 20 percent of its needs46. The valuable lesson that we can learn from this 
fact is that it is not enough to know what happens only in our house but we must 
constantly observe and learn what is happening on our neighbor’s house too, referring of 
course to the energy consumption and economic growth indicators. 
 
                                                          
46. see Table 3, paragraph 31.  
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5.3 Transmission Constraints 
52. As we described previously California transmission system was a patchwork of high 
voltage lines mostly owned by the Californian IOUs and operated by the ISO. Each utility 
company expanded its network exclusively around the area of its financial interests. As an 
outcome the whole construct had some weak points where the IOUs grids were linked 
together. The biggest weakness of the system was the so called PATH 15, a power 
corridor of 135 km length between Los Banos substation to Gates substation and linked 
the north and south California transmission systems, as seen on Picture 4 with the blue 
dotted line. 
 
Picture 4: Path 15  
More specific the main role of Path 15 was to grant access for the southwest huge 
population centers to the rich in hydroelectric power northern states in order to cover their 
heavy power drain air condition usage during the hot Californian summers. In reverse the 
north regions of the State, with the cold Pacific Ocean-originated winters, needed power to 
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cover the residential heating needs and so they relied on the fossil fuel plants located 
mostly in south California. To serve this purpose the main transmission highway, the 
Pacific AC Intertie or Path 66 had a total capacity of 5,400 MW on most of its length 
except the Path 15 which the total capacity was toped at 3,900 MW.  
53. During the times of the crisis this bottleneck played a crucial role. The localized 
production was disturbed from unexpected power plants maintenance power offs, the 
hydroelectric reserves of Oregon and Washington were on their lowest points alongside 
with the higher demand of the decade on these states. All these factors combined together 
made imperative the long distance power transmission between all the regions of 
California which stumbled in the small power flow capacity of Path 15. Designed and 
constructed back in 1970s and 1980s have not showed any sign that needed upgrade up 
until 1990s. Back then the need for upgrade fell on the shadow of market restructuring and 
there was not until the end of 2004, after the hard lessons taken from the electricity crisis, 
when a third 500 kV line was added and the substations were significantly upgraded to 
elevate the maximum capacity of path 15 to 5,400 MW.47 
5.4 Unfavorable weather patterns – Imported Hydro Power reduction 
and higher demand due to hot summer 
54. In the long list of the unforeseen events that greatly contributed in the electricity sector 
meltdown of 2000-01 we have to add the weather conditions on both the State of 
California and the neighboring States of the entire West Coast. As said before California 
relied for years on the imported power from the northern States of Oregon and 
Washington, which have an abundance of hydro power generation potential. For the first 
time in the past three decades the rainfall was severely lowered, mostly because of the dry 
winters of both 2000 and 2001. Estimates of the Californian authorities showed that the 
available hydro power imported to the state was roughly 8,000-12,000 MW48 less than the 
previous years. This number represented almost one fifth of the total summer load of 
California. 
55. But the complications that the weather brought to California had not ended here. The 
dry winters of course were followed by hot and dry summers. According to the data 
                                                          
47.C. Hinkley, -Administrator joins Governor Schwarzenegger to commission Path 15. http://web.archive.org/ 
48. California State Auditor, Unusual Weather Patterns Upset Regional Demand and Generation Trends, Energy 
Deregulation 2001a, Chapter 3. 
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collected from the Western Regional Climate Center, the monthly average temperature of 
the western states was 3-5 °F higher than the 100 year average. As a direct result the air 
condition usage skyrocketed in California during 2000 summer, which more or less was 
adapted to high temperatures in summer. On the other hand the northern States, used on 
just warm summers, experienced relatively unprecedented temperature tops from their 
point of view. This drove the electricity demand rallied on an almost vertical upward 
course. The combination of all these climate data translated into higher electricity demand 
from all the western states, California included, that subsequently led to the reduction of 
the available power imports for the Sunny State. 
5.5 Natural gas prices – El Paso pipeline explosion 
56. Natural gas also played a key role on the electricity crisis of 2000-2001. In fact the 
problems aroused around the NG sector, as analysts claim, could create a big disturbance 
on the electricity market of California even if the latter was not deregulated. To begin with 
we should go to the east coast during the winter of 2000. A big frost wave hit the eastern 
States and high demand driven the NG prices upwards. According to the data from Henry 
natural gas Hub in Louisiana49, recognized as the price benchmark for NG prices across 
the U.S., the price of gas almost doubled. This affected directly the generation marginal 
costs and roughly doubled the entire production cost because as we describe in details 
back in chapter 3 the fuel mix50 of California was dominated by the Natural Gas. The 
cleanest and most efficient of the fossil fuels easily took over the sector since the new 
technology modern power plants operate necessarily with this. To describe numerically 
the penetration of this fuel to the energy sector of California the two decades prior to the 
crisis the NG power plants jumped from 23 to 36 percent, a more than 50 percent growth.  
57. Usually the price of NG in California is a bit higher than the national average, a price 
differential that corresponds to the gas transportation costs from the central States to 
California’s doorstep. Though in November of 2000 the retail price of NG climbed 2-3 
times upwards than the national price. The reason for this increase lay with the pipeline 
network capabilities of California. The Sunny State had a marginally sufficient pipeline 
capacity to cover its needs. The strategy followed for ages was to store as much NG as 
                                                          
49. C. Weare, -The California Electricity Crisis: Causes and Policy Options, Chapter 3, Root Causes of the Electricity 
Crisis, Bottlenecks in Related Markets. 
50. see Paragraph 24, Gas power plants: 36%, Petrol and Natural Gas combination power plants: 16%, Total Power 
plants dependent on Natural Gas: 52%. 
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possible during the summer months to be prepared for the winter season. The underground 
storage owned by the IOUs filled up to meet the needs of both power generation and 
residential consumers heating needs. Then all of a sudden two events destabilized this 
proved plan. 
58. As the NG sector deregulated back in 1992-’93, the IOUs lost the interest of keeping 
the gas high pressure transportation networks. And so the El Paso Natural Gas (EPNG) 
pipeline sold almost 35 percent of its capacity to an out-State company, far from CPUC’s 
jurisdiction. This fact firstly did not seem to be important but greatly increased the 
volatility of the NG sector. Then on the 19th of August 2000 an unfortunate event 
happened on the State of New Mexico which at first looked completely incoherent to the 
situation in California, but history reveled this as one of the triggering events for the 
electricity crisis. The 30 inch diameter natural gas pipeline, owned by EPNG and that used 
to feed with natural gas the State of California and most of its utility companies, exploded 
killing twelve people in a violent flame throwing accident. This major pipeline closed for 
more than ten days for repairs and as an aftermath reduced the natural gas flow stream to 
California for more than a year. Since the repairs required a shutdown of the pipeline, the 
decision taken was to keep the gas running but with crippled capacity. 
59. But the stage was still getting more flammable day by day and simply waited for the 
lighted match to explode. The previous two events combined blew up the strategy of 
storing NG for winter use. Let’s now put into the equation the hot and dry summer of 2000 
that hit California, described extensively on chapter 5.4. Since the electricity imports 
diminished, the local generators had to work double-time to cover the increased power 
demand. The newcomers in generation, with their state of the art NG fired plants, lacking 
experience for winter preparation, or maybe they just did not care about NG storage, they 
burned almost all the available stored gas. Just in November they used almost two thirds 
of the NG stock available by the end of October 200051. By that time the NG storage was 
almost 90 percent52 below than the last two years average stored volume. 
 
 
                                                          
51. By November of 2000 the generators used 64% of the available Natural Gas in the underground storages that there 
was on 31st of October. How we got into the California energy crisis. “How we ran out of gas” 
52. The Natural Gas stored underground on November 2000 decreased by 89% compared to the same dates of 1998-
1999 W. Marcus and J. Hamrin. How we got into the California energy crisis, “How we ran out of gas” 
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Winter is coming 
60. To sum up, the NG import flows into California was crippled due to the selling off of 
the gas transmission capacity and the explosion of the El Paso pipeline. The traditional 
storage of NG was subsequently hitting a negative record due to the previous events. The 
already insufficient NG stock was drained from power generators due to the high demand 
brought by the hot summer. And then the Arctic blast hit California. It was like throwing a 
spark on a powder keg. All the previous facts steadily reduced the supply and then the 
frost wave coming from the North Pole catapulted the demand for NG. The prices from 
the 25-50$ cents per MMBtu climbed progressively to the unprecedented 15$, 40$ up to 
60$ per MMBtu. The huge price premium was harvested by the stakeholders of the 
pipelines. The residential consumers, whose storage was separate from this of the 
wholesale customers, up to a point were protected. By Christmas of 2000 when the dust 
settled, the house heating users paid, ironically, “just” 8-9$ per MMBtu. The price of NG 
was still 2-8$ higher than the national average but at least the situation had been finally 
harnessed. 
5.6 Cost of NOx permits gets sky high 
61. At the same time with the reform on the electricity market, the environmental-sensitive 
State of California passed a radical set of changes on the environmental policies, 
especially those concerning the NOx emission standards. Up to mid-1990s, in compliance 
with the Federal Clean Air Acts, the weapon of choice for the reduction of NOx emissions 
was the Selective Catalytic Reduction (SCR) devices. On the brink of the electricity 
deregulation SCE grasp the opportunity to complaint to the South Coast Air Quality 
Management District (SCAQMD)53about the high cost of these catalytic converter 
devices. Assuming that the upcoming deregulation of electricity sector would not change 
the operation of the market, the SCAQMD adopted the proposition of SCE for a system of 
tradable permits of NOx emissions, promising to be much less expensive than the SCR. 
The new system called Regional Clean Air Incentives Market (RECLAIM) and required 
from every polluting company to purchase pollution permits for every ton of produced 
emissions, was faulty from the begging. Too many permits were issued, a fact that kept 
their prices on hilarious low levels and subsequently averted the companies from cleaning 
                                                          
53. SCAQMD is the agency responsible for the undertaking of all the necessary actions to protect the public health and 
air quality from the air pollution on the entire Orange County, including the urban area of Los Angeles. 
http://www.aqmd.gov 
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up their obsolete and polluting fossil fuel power plants. Suspiciously, the majority of the 
permits were granted to the SCE, which initially proposed the RECLAIM system. 
62. Then the deregulation in electricity sector came. SCE alongside with the other two 
IOUs divested most of their fossil fuel power plants, as a package including the NOx 
permits, to new power producing companies that entered the California market. Suddenly 
the SCAQMD decided to reduce the number of pollution credits, as a measure to force 
their prices up and so to incentivize the generators to make their plants more 
environmental friendly. Up that moment, even a system as badly designed as RECLAIM, 
worked just fine. Then again the dry and hot summer of 2000 we have analyzed in detail 
on chapter 5.4, the one that affected the entire NG sector, derailed this market too. The 
extreme power demand combined with the lack of electricity interstate imports, forced the 
generators to push the old and polluting fossil fuel plants to their limits to produce as 
much electricity as possible54. As a result the NOx pollution permits prices escalated to 
unprecedented levels. On the beginning of 2000 the price was 1-2$ per pound of NOx 
emissions and by the end of the summer of the same year the price was 5$ per pound, and 
in some extreme cases the price spiked to the insane 30$ per pound55. On the document 
characterized as 2001a, Joskow and Kahn with their thorough data simulation, calculated 
that cost of the NOx permits the first half of 2000 was translated into 1-2$ per MWh and 
by June of 2000 the price reached 10$ per MWh56. As the market fundamentals dictate the 
high demand and the low supply drives the prices to the sky, and that exactly happened to 
the NOx pollution credits market. It was rumored that the total cost of RECLAIM Trading 
Credits (RTC) paid by the generators of south California during the last half of 2000, 
could be enough to buy SCR devices for all the NG-fired power plants in the entire State 
of California.57 
                                                          
54. The most polluting power plants although they had roughly double marginal fuel cost than the plants with the lowest 
emissions, the difference on NOx emissions was as much as 50 times higher per electricity unit and that is the reason of 
the dramatic escalation on RTCs price. P. Joskow and E. Kahn, - (2001a) A Quantitive Analysis of Pricing Behavior In 
California’s Wholesale Electricity Market During Summer 2000: The Final Word, chapter 2, Background, page  6. 
55. C.Weare, -The California Electricity Crisis: Causes and Policy Options. Chapter 3, Root Causes of the Electricity 
Crisis, Bottlenecks in Related Markets. 
56. P. Joskow and E. Kahn, -(2001a) AQuantitive Analysis of Pricing BehviourIn California’s Wholesale Electricity 
Market During Summer 2000: The Final Word. Chapter 3, Method for Estimating Benchmark Prices with Public Data. 
RECLAIM NOx RTC Prices, page 16. 
57. W. Marcus and J. Hamrin, -How we got into the California energy crisis, Separate but Equal – Environmental 
Regulation, last paragraph. 
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5.7 Generation outage due to unscheduled Power Plants maintenance 
63. It is common knowledge that all the power plants, without any exceptions, under 
normal usage they need from time to time to shut down for inspection and maintenance. 
The system operators around the world keep close track of the maintenance schedules of 
all the plants in their area of operation in order to ensure that there would be no shortage 
of power to the grid. In California as said before at that time there were two big nuclear 
power plants. The operation of a major nuclear power plant is a matter of utmost 
significance and so does the maintenance of such a facility. The two nuclear plants, each 
with two reactors, had a scheduled shut down for maintenance at the fall of 2000. Almost 
5,000 MW of capacity was offline due to the simultaneous shutdown of Diablo Canyon 
and San Onofre nuclear plants.  
64. With the two biggest power plants of the entire State offline the whole system walked 
a tightrope. According to the CAISO logs there was not any other upcoming maintenance 
shutdown and so nobody was alerted. Let’s remember once again all the facts mentioned 
on this chapter: the interstate power imports were severely amputated, the hot and dry 
summer drove the demand upwards, the scarcity of natural gas forced to the fuel mix most 
of the oldest and the most polluting power plants and the remaining natural gas power 
plants worked around the clock to cover as much of the demand possible. Combined all 
these unfortunate facts together the spinoff was that a lot of the power plants, both older 
and newer, shutdown one after the other for unscheduled maintenance. The CAISO was 
left completely helpless with all these capacity being withdrawn suddenly, driving 
available power to the bottom and that way, with all the previous factors combined, the 
market meltdown inevitably had started on summer of 2000. 
 
 
 
 
 
  -45- 
6. June 2000 – 2001: The Crisis Begins 
 
65. At the middle of the 2000 summer the California Electricity crisis officially started. A 
situation that was the result of o huge web of interdependent causes and unforeseen events, 
many of them were set in motion at the beginning of the restructuring of the market. After 
two years from the deregulation took effect the market seemed ready to collapse. 
6.1 The first blackout and the first reactions of the IOUs 
66. The 14th of June was the day that the wholesale price of electricity reached 167$ per 
MWh and the IOUs for the first time are forced to buy power in higher price than the price 
they sold it, since the retail cap was in effect.  The outage in generating capacity that day 
led to the first of many set of rolling blackouts. Almost 100,000 customers of PG&E in 
San Francisco affected from the blackouts. It was the first interruption of service in the 
history of the company founded back in 1905. By the end of the summer SDG&E filed a 
complaint to CPUC claiming that the energy market is manipulated and Governor Gray 
Davis orders an investigation for these manipulation allegations. The CPUC completed the 
investigation and found out the flaws of the deregulation that the generating lobbies took 
advantage and manipulated the electricity market. Also it warned the people of California 
for an incoming increase in the electricity cost, due to the tripling of the prices that 
generators paid for NOx pollution credits. The price in August was 30$ per credit, when in 
June was 10$. The prices for pollution credits skyrocket to 45$ in December.  
67. By the end of August we also have the El Paso pipeline explosion and all the 
consequences that brought to California’s natural gas supply chain. A few weeks later 
California’s regulatory authorities, by law, reenact the price caps on retail prices for the 
SDG&E on the levels of 1996. By October the situation for the utilities became financially 
unbearable. Since they bought their power with huge losses, CPUC granted SCE with an 
increase on its short term borrowing limit from 700$ million to 2$ billion, to cover the 
purchases of the expensive wholesale electricity prices and ensuring that way the 
uninterrupted servicing of its customers. A couple of weeks later, as an act of despair, 
PG&E and SCE filled an application for the increase of the electricity rates collected from 
the third users of their transmission and distribution networks, to make up for the losses of 
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the high wholesale prices, since they could not pass the cost to the retail customers as long 
as the retail cap was enabled. 
6.2 California: a State in peril 
68. In December of 2000 it is the first time that CAISO announces a stage 3 power alert, 
meaning that the power reserves are ranging below 3 percent. The wholesale price 
skyrockets at 317$ per MWh, ten times higher than the price of spring of 1998. Since 
California faces the highest prices of electricity in the history of US, Bill Richardson, head 
of US Department of Energy (DOE) orders out-State suppliers to sell power to the 
wholesale market of California at reasonable prices. At the same time FERC puts a soft 
cap of 150$ per MWh on wholesale prices, a number that could be exceeded only in high 
emergency situations, instead of California’s request for o steady hard cap, and grants the 
IOUs the permit to hedge power through long term bilateral power contracts. Due to the 
rapid escalation of the situation, almost ironically to the FERC’s decision for soft caps, on 
December 15 the price of electricity in the wholesale market reached the outrageous top of 
1400$/MWh, 100 times more expensive than the 45$/MWh of previous December. SCE 
and the State of California sued FERC, with allegations of failing to implement reasonable 
prices in the wholesale market.  
69. The year changed but the crisis in electricity sector still burned everything like a 
wildfire. Governor Gray Davis on 17th of January declared that California is on a state of 
emergency and orders the Department of Water Resources58 (DWR) to pre-purchase the 
power needed for 12 days in order to provide liquidity to SCE and PG&E and so to avoid 
bankruptcy. The three former monopolistic-alike powerful utility companies now face a 
financial disaster and categorized as “junk status” from the biggest financial services 
companies. As a measure of desperation the CPUC allows small stepping increases in 
retail prices extended in the range of 7-15 percent when the consumption exceeded the 
baseline cap59, as the IOUs credit ratings for borrowing hit bottom. The seriousness of the 
situation reflected from the statement of Alan Greenspan, US Federal Reserve Chairman, 
                                                          
58. The Department of Water Resources is a State agency which is responsible for managing and protecting the water 
resources of California and in collaboration with other agencies takes care of the Californians welfare by protecting and 
restoring the natural environment. http://www.water.ca.gov 
59. Baseline cap is a baseline quantity of electricity necessary to supply the reasonable needs of the average residential 
customer of California, designated by Waren-Miller Energy Lifetime Act of 1976. Baseline cap varies by the season and 
by climate zone. To meet the changing circumstances SD&G customers classified to 4 baseline climate zones, SCE 
customers into 9 and PG&E customers into 10 , all of them with variable seasonal baseline for summer and winter. 
S.Anders, - Residential Electric Rates Revised – Part 1: Historical perspective, June 5, 2013. The Epic Energy Blog, 
http://epicenergyblog.com 
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that the electricity crisis in California could undermine the economic growth of the entire 
country in not harnessed60. Despite the measures taken, the CAISO announced several 
rolling blackouts some of them with duration of two days. Still the major event occurred in 
January was that CalPX ceased its operation since its initial purpose was not served 
effectively. 
6.3 Second series of blackouts – The situation cannot be harnessed 
70. On the crest of the crisis, on February, the members of the California legislature 
passed the Assembly Bill 1X (AB 1X),61 which among others capped the electricity rates 
for residential uses. With this law package the State of California implemented a long term 
power contract to buy electricity with total cost of 10$ billion. The DWR was also ordered 
to sign 50 long term contracts to reinforce the fund flow to the devastated IOUs. This 
strategy aimed to reinstate the IOUs in a healthy financial condition. Apart from the power 
purchase, the State proposed a 2.7$ billion payment in exchange for the acquisition of 
some major transmission lines to eliminate the possibility of the utilities’ bankruptcy and 
to avoid the technically induced line congestion. Last but not least US district judge in 
Sacramento, forced Reliant Energy, a power generator, to continue to sell electricity to the 
wholesale market, by signing a restraining order.  
71. In the beginning of the spring the situation got really worse. The rolling blackouts at 
this point took event on the entire State and the situation could not be set under control. 
The CAISO filed a report on FERC accusing the power generators that under market 
manipulation, overcharged their customers by 550$ million just in the months December 
and January. After the investigation concluded FERC called the 13 initially alleged 
generation companies to rationalize their overcharging policy or to refund 69$ million to 
the IOUs. Reliant Energy, Dynegy, Duke Energy, Williams Energy Services, Mirant and 
Portland General Electric also they were brought upon FERC for the same reason and 
asked to return 55$ million for unjustified charges.  
72. On 27th of March CPUC allowed SCE and PG&E to collect additional 3cents per kWh 
for their customers that they over passed 130 percent the baseline load set back in January 
and fixed 1cent increase per kWh for all customers retroactively from 1st of January 2001. 
                                                          
60.  Dr A. Papalexopoulos, 2001 California Energy Crisis: What Happened, Who’s to Blame and Lessons Learned. 
61. Assembly Bill 1X also suspended for 20 years all the direct access provisions of the AB 1890 that allowed bilateral 
contracts, and force all customers to buy their power through utility companies to prevent them from avoiding to pay for 
the sunk costs. J. Sweeney, - The California Electricity Crisis. 
  -48- 
The Governor stated publicly that the increase imposed by CPUC was “premature”. By 
early April the office of the Governor announced a plan that combined small reduction in 
retail rates for the customers that should choose a small reduction in their consumption. 
The plan was not welcomed by the companies claiming that the final gain was not 
sufficient to recover from the situation. At the end of the month FERC took initiative and 
proposed a new more complicated plan that was promising enough to eliminate all the 
initial flaws of the electricity market restructuring. The plan would empower CAISO over 
the suppliers, enact a new set of rules for forming the wholesale price based on market 
indicators and provide FERC with full monitoring of California’s electricity market. 
CPUC sued EPNG with allegations of procrastinating on recovery of the situation after the 
explosion of August 19th, implicating that the natural gas company tried to manipulate the 
natural gas prices by cutting down the supply. The FERC stepped in and started a separate 
investigation on the El Paso Natural Gas situation. All these happen at the shadow of 
PG&E filling an application for Chapter 11 bankruptcy protection code on the US 
bankruptcy court.  
6.4 The first signs of stabilization 
73. As the summer of 2001 approaches, FERC, CPUC and Governor Davis unleash a 
barrage of political and regulatory decisions to harness the electricity crisis. At first the 
FERC took all the necessary regulatory measures to ensure the uninterrupted power flow 
by fast tracking certifications on natural gas projects and licensing of some new 
hydroelectric facilities to boost the available capacity. The CPUC announces that the 
decision for extra charging of the customers that exceeded by factor 1.3 the baseline load 
set back in March resulted on a 19 percent average increase on retail prices. Governor 
signed Senate Bills 6X and 28X and also issues a 13$ billion bond to finance the long term 
power contract that the state made with the suppliers. The side effect of this action was 
that the financial service company STANDARD & POORS downgraded California’s State 
bond rating from AA to A-plus. The North American Electric Reliability Council62 
(NERC) on the other hand, alerted California for 260 hours of rolling blackouts on the 
upcoming summer. Finally Bush administration secretary of DOE Abraham Spencer 
                                                          
62. The North American Electric Reliability Council, renamed to North American Electric Reliability Corporation on 
2006, is a non-profit international regulatory authority tasked with the assurance of the reliability of bulk electric systems 
of North America. http://www.nerc.com 
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tasked Western Area Power Administration63 (WAPA) with searching possible financing 
for the reinforcement of PATH 15 transmission line to relieve the bottleneck effect that 
struggles the power flow between north and south California.  
74. On the beginning of the summer, the FERC after implementing the new plan for 
monitoring the market and price mitigation in electricity market of California decided to 
extend the area of application and enforce it in all eleven States’ spot markets that 
comprise WSCC. Furthermore the wholesale prices on the spot markets of all WSCC 
member states were capped a bit lower from the hourly price of the last occurred Stage 1 
emergency that CAISO declared. For the first time electricity market showed signs of 
improvement. The relative cooler summer comparing with the summer of 2000 and the 
declining prices of natural gas pushed wholesale prices to the lowest point since May of 
the previous year. In fact hourly prices in spot market occasionally were felling lower than 
the average price of the long term power contracts that the State had signed with suppliers 
back in May. 
 
 
 
 
 
 
 
 
 
 
 
                                                          
63. The Western Area Power Administration is one of the four power marketing agencies of the US Department of 
Energy, having 15 west and central States under jurisdiction, and it is tasked with the mission of marketing and 
transmission of wholesale electricity from hydroelectric plants to the transmission systems of its States. 
https://www.wapa.gov 
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7. Main Causes of California Electricity Crisis 
 
7.1 Market Fundamentals 
7.1.1 Supply and Demand Balance in Electricity Market 
75. The simplest reason for the electricity market meltdown in California was the collapse 
of the market equilibrium. The economic theory is very clear: in a market where the 
demand slowly but in a steady pace is driven upwards and suddenly for a number of 
reasons the supply is significantly reduced it is more than certain that huge distortions will 
erupt. The increase in demand did not happened over a night. Of course the hot and dry 
summer of 2000 added up to the high demand but this was just an unfortunate 
coincidence. The demand boost started back in 1990 and continued with a 1.5 percent rate 
of expansion. Although CEC foreseen this, the utilities ignored the forecasts since they 
relied on the overflowing power imports and never invest on new capacity.  
76. As far as the supply curve concerning the entire chain of the events described on the 
previous chapters contributed almost equally to the extensive supply shortfall but the 
threshold of the shortage was the lack of hydroelectric power in the northern States and 
thus the diminishing of the available imported power. The lesson to be tough here is that 
such levels of dependence64 on power imports may be profitable on the short run but 
inevitably they will turn out to fatal mistakes. 
7.1.2 Natural Gas Prices Manipulation 
77. Natural Gas has always been a bit more expensive comparing to the central States 
where it was produced. During the period of 2000-2001 the price of this fuel on average 
doubled and occasionally spiked up to 20 times more than the national average. This 
unusual price elevation could not be easily explained by the classical demand and supply 
theory. Even in a fully competitive market only a fraction of this increase could be 
logically justified. The two main events that worsen the gas scene, the selling a percent of 
capacity of the main pipeline delivering high pressure NG to California and the incident 
                                                          
64. California was a net power importer with an average of 20% electricity imports over the decade before the 
restructuring.  see Paragraph 31, Table 3.  
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characterized as the El Paso gas explosion accumulated to the bad effects that the high 
demand which the hot summer of 2000 brought.  
78. Since the pipeline capacity served sufficiently the welfare of the Californians for 
several years, the CPUC mistrusted the stand of the EPNG and believed that the latter 
manipulated the entire gas market by withholding NG supply with the events concerning 
the pipeline. The FERC on its independently proceeded investigation discovered that the 
contract signed EPNG with the out-of-State conglomerate company was against the law. 
The deal with a company outside the regulation of California State that gave away a 
significant percentage of the pipeline capacity found to be improper when on August of 
2002 FERC staff reports showed of serious evidence that the allegations about the 
manipulating of the gas market should be true.  
7.1.3 Tradable Emission Credits Flawed Design 
79. The RECLAIM emission control system imposed by the SCAQMD to the southern 
California generators had nothing to do with market power or market manipulation. It was 
blatantly a faulty design failure. The price of the tradable pollution permits rose 
dramatically following the demand and supply equilibrium point. The demand was carried 
away by the need to use older and high polluting power plants, designed to run only in 
short term to cover peak needs and to not in the long run to cover base load. The supply 
was already constrained because SCAQMD every year reduced the number of permits to 
technically raise their price and so as to incentivize generators in making their plants more 
environmental friendly. In the year 2000 for the first time the RTCs were that much 
reduced to boost the eco-friendly conversions that subsequently led to the pollution credits 
market meltdown. Joskow and Kahn in the paper designated as 2001b calculated that 
increases in NOx pollution credits alongside with the increases on the NG prices 
accounted for more than doubling of the electricity marginal cost from under 50$ to over 
100$ per MW65. 
 
 
 
                                                          
65. P. Joskow and E. Kahn, -(2001b) A Quantitative Analysis of Pricing Behavior In California’s Wholesale Electricity 
Market During Summer 2000: The Final Word, Results, Table 2. 
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7.2 Market Structure Flaws 
In this chapter we will see how the faulty design of the entire scenery of deregulation 
doomed the entire electricity sector from its cradle.  
7.2.1 PX structure 
80. This market-oriented entity, that had been created with good intentions from the 
lawmaker, although it managed to operate relatively well during the first two years of the 
restructuring, finally snapped under pressure. Its initial design to operate as a market pool 
for most of the purchase or selling bids was the best solution to promote the transparency 
on the wholesale electricity market. But the major drawback was the mandatory 
requirement that all the three IOUs must sell and buy their power exclusively through the 
Power Exchange. More specific the IOUs were obligated not only to sell their generated 
power with the current MCP into the pool and buy the power they needed also with the 
MCP running at the time of their purchase but they were also forced to sell electricity to 
the end users at a caped rate, 10 percent lower than the retail prices back in 1996. The fact 
that PX worked fine during the period 1998-2000 was purely coincidental. In theory in an 
electricity pool spot market the price offers signals, for instance if the price goes up is a 
clear sign for the need of new investments in generation. Under unknown conjunctures the 
electricity wholesale price circled around 30$ per MW and never increased above 50$. 
Since the generators enjoyed for two years these very low wholesale prices they 
completely lacked interest for undertaking new projects to increase their generating 
capacity. The utility companies in that way were decapitated from buying power in 
advance with long term bilateral contracts in order to hedge power and in that way 
ensuring the energy security of their customers and were completely to the risks and the 
volatility of the spot market.  
7.2.2 Frozen Retail Prices Offered no Demand Response 
81. As described before the AB 1890 required the freezing of the retail prices, up until the 
March of 2002, on a level 10 percent lower than the prices which the retail customers used 
to pay back on 1996. This provision had two reasons: the first one was simply to convince 
customers that the restructuring of the sector would be beneficial for them and alleviate 
their fears that the freeing of the market to the competition would raise the prices of 
electricity. The second reason was the ensuring that the electricity price would remain 
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high enough so that the IOUs retain their cash flows in order to pay for all their stranded 
costs, in the given four year timeframe (1998-2002). Despite the good intentions of the 
lawmaker the frozen retail cap measure proved to be a significant factor of the entire 
crisis.  
82. The frozen caps on the end user rates in essence disengaged the wholesale and the 
retail prices. Customers did not receive any price signal from the wholesale market price 
increases and so never occurred to them to conserve energy so as to lower the total 
demand. When the prices of the selling bids on the PX started rising on the summer of 
2000, as seen in the Picture 5, the utility companies were unable to pass a fraction of that 
increase to the retail customers, not only to be compensated for the higher wholesale 
prices, but mostly to incentivize the customers to lower their power demand.  
 
Picture 5: Total MW in one hour intervals and price per MWh 
 
Taking a closer look on Picture 4 we can observe that the high prices occurred just for a 
small range of MW offering, and only when the demand raised above the 33-34,000MW. 
The very stiff inclination of the curve is explained with the dispatching of the higher 
marginal cost plants into the system. Although the demand of electricity is inelastic, 
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meaning that the consumers could not easily change their consumption patterns, it is said 
that a tiny reduction in demand66 could throw out of the merit order the most expensive 
generating power plants which formed the ridiculously high MCPs of the system and the 
utilities forced to pay through the spot market of the PX. This hypothetical situation is 
visualized on Picture 6. As said before a small relocation of the demand curve to the left 
could bring the equilibrium point of the demand and supply to much lower wholesale price 
levels. 
 
Picture 6: Supply and demand curves with retail price caps 
 
83. The bad omens of capping the retail rates were immediately observed and the IOUs 
repeatedly asked the CPUC for the permission to reconnect wholesale and retail prices. 
The situation could be saved on early summer of 2000, after the first blackouts, even on 
the February of 2001 when the second series of blackouts had started. Californian 
authorities on the other hand never stand up to the challenge to pass the price signals to the 
consumers and to save the day.  
                                                          
66. Congresional Budget Office, Causes and Lessons of the California Electricity Crisis, The Price Freeze, Little 
Incentive for Conservation. 
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7.2.3 Unscheduled Maintenance Shutdowns  
84. The power outages during the second half of 2000 due to unexpected power plant shut 
downs for maintenances, accounted for the dramatic decrease in the power supply that 
drove the wholesale prices upwards. As discussed back in chapter 5 the heavy use on the 
winter of 1999-2000 wore down the power plants and unexpected malfunctions forced 
them to go off line from the system67. Although the generators’ arguments seemed fair 
enough considering the situation and the FERC’s financial investigation did not prove 
otherwise, a lot of discussions aroused about the possibility that market power was 
exercised from the generators. Disputants claimed that the generation companies 
technically put their plants off line in order to withhold capacity, diminish power supply 
and thus raise dramatically the MCP paid by the utilities to them through CalPX. But the 
data still raised suspicions and so the US General Accounting Office (GAO) intervened 
and disputed the credibility of the method followed by the FERC’s investigators. 
85. The most moderate minds suggested that all this mess could be a misinterpretation of 
the market needs from the producers followed by a faulty maintenance schedule planning, 
excluding that way any possibility of conspiracy. Hogan and Harvey on December 200168 
suggested that indeed some power plants may have faced mechanical breakdowns due to 
extensive use. They also claimed that FERC’s audit was invalid as the MCP formation is 
based on complex mathematical formulas and though calculating the diversion from the 
true competitive MCP to prove the existence of market power was based on crude 
estimates. It was still possible that buyers, and not the sellers, raised the prices by fighting 
over the last available MW to the system. As a final argument against the existence of a 
generators’ cartel was the QFs failure to deliver power. The financial turmoil that the 
IOUs fell into reduced their creditworthiness. Not having enough money they stopped 
paying up the Qualified Facilities for their production. The QFs unable to pay for their 
generation costs they sued the utilities so as to disengage from the contracts signed with 
them and then try to sell their production to the higher bidder through the PX. Governor 
Davis, once more not up to the circumstances, did not approve the QF contracts release 
                                                          
67. see Paragraphs 63 and 64, Generation outage due to unscheduled Power Plant maintenance 
68. S. Harvey and W. Hogan, -Market Power and Withholding. (December 20, 2001) 
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and thus deprived almost 2,000 MW69 from the system at the worst possible period of the 
crisis. 
86. The manipulation of the market by the generator companies is still under review and 
severe criticism. Although there are a lot of clues for the exercise of market power and 
also the public opinion blames the generators, especially those representing out-of-State 
interests, legally there is nothing to withstand against them in a courtroom. Generators 
maybe acted unethically but there is not clear evidence that they violated the law. And 
even in the case that they were guilty of manipulating the wholesale market, the courts 
could not prove their guilt because the complexity of major power plants makes almost 
impossible for an outsider to determine whether a plant experienced indeed a mechanical 
failure or the shutdown was an excuse to withhold capacity.  
7.2.4 Divesture of Generation Plants without Power Buy-back Option 
87. As we described in details back in chapter 3 the IOUs were pushed by the new energy 
law to give away a substantial fraction of their fossil fuel fired power plants, most of them 
to out of State companies far away from CPUC oversight. The three colossal Californian 
utilities, that served three quarters of California's electricity load for several decades, 
suddenly left with less than half of their generation capacity. The Assembly Bill 1890 in 
that way seemed to seek the almost disgracefully dismantling of the "evil" monopolistic 
utilities ability to produce electricity, as a precaution to prevent them from exercising 
market power strategies on the newly forged power sector. To extend the severity against 
them, the lawmaker failed to provide buy-back power contracts, in essence to let the IOUs 
buy back, not even in the short term, the power from their recently divested facilities and 
in that way help them to adapt smoothly to the new market structure. On the contrary the 
utilities left crippled to seek their power through the spot market. For the history, the new 
generators were handed the keys to the citadel and it was them that cornered the market on 
the first given opportunity. In our opinion it is almost criminally to decapitate the 
dominant player in an electricity market in such a way, because dominant players also play 
the crucial role of the energy security conservator. 
 
                                                          
69. C. Weare, -The California Electricity Crisis: Causes and Policy Options, chapter 3: Root Causes of the Electricity 
Crisis, Wholesale Generators Market Power. 
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7.3 Market Power 
88. It is not a secret that the crisis in California electricity market was set up years before 
through a series of regulatory and designing missteps but the deathblow to the sector was 
given by the exercise of market power. The divesture of more than half of the IOUs 
generating capability, then the concentration of the generating facilities to a handful of 
corporations, most of them having their interests out of California, the grey spots in 
legislation about the long term hedging of power and subsequently the absence of long 
term power contracts for the utility companies, the limited to non demand feedback from 
the end users, and of course the technically induced shortage of power supply inevitably 
led to the exploitation of the market from the generators. The power withholding either in 
physical form by putting generating facilities offline with the excuse of unscheduled 
maintenance or in economic form by setting enormously high price selling bids on the PX 
which the financially devastated utilities struggled to pay up, and even by constraining the 
NG flow imported to the State, the producers managed to quadrupled70 the total energy 
cost for the wholesale market and charged the consumers with additional costs of almost 
40$ billion.  
89. The basic indicator for the existence of market power is the difference between the 
price of the product and the marginal cost of the manufacturing process. Based on the 
previous fact plus the acceptance that apart from the output quantity and the price offering 
there is nothing else that the corporations can do to affect significantly the market prices, a 
lot of studies were published in an effort to measure the alleged market power. Joskow and 
Kahn on the documents designated as 2001a and 2001b using a variety of simulated 
variables, including demanded load, imports availability, NG floating prices and RTC 
NOx permits, successfully measured that there was a big price premium on the real market 
prices compared to the calculated competitive price benchmarks. Other studies using 
completely different simulation methods but with the same variables estimated that almost 
one third of the wholesale prices during the summer of 1998, a percentage that reached 55 
percent in summer of 2000, can be associated to the exertion of market power71.  
 
                                                          
70. Wholesale Power sales back in 1999 were roughly 7.4$ billion and they reached the unprecedented height of 27$ 
billion per year for 2000 and 2001.  C. Weare, -The California Electricity Crisis: Causes and Policy Options, 
Introduction, page 2. 
71. S. Borenstein, J. Bushnell and F. Wolak, - Measuring Market Inefficiencies in California’s Restructured Wholesale 
Electricity Market, Introduction, page 2. 
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7.4 Regulatory and Political Inaction 
90. California electricity crisis up until this time, 15 years after all the events that derailed 
the entire sector, considered to be the one and only example of faulty electricity sector 
deregulation worldwide. It is also widely accepted that this crisis is the aftermath more of 
the political and regulatory inaction rather than a market failure. Politicians, policymakers 
and both State and Federal authorities have chosen negligence over clashing with the 
political costs to restrain the consequences.  
7.4.1 Late Approval for Long Term Contracts 
91. The long term contract is one of the most useful tools in every market that is 
dependent on volatile commodity prices. It is typical for all the companies that do business 
in risky financial environments to hedge their future expenditures to ensure their proper 
functioning. Such a market is the electricity sector which is mostly affected by the floating 
prices of fossil fuels. In California the AB 1890 left a grey area on long term power 
contracts neither forbidding nor allowing them. If the utility companies of California were 
allowed from the beginning of the restructuring to make long term contracts, and so to 
reduce the exposure to the extremely risky spot market of CalPX, it is almost certain that 
they would have avoided the financial devastation and so the energy supply of the 
consumers would not had been circumvented.  
92. Since the first years that the deregulation took effect, the IOUs requested from the 
CPUC the option to hedge their power in the long run. The Commission at first was 
reluctant on the matter until June of 1999 when decided that occasionally the utilities 
could buy power in advance up to the amount of one third of their minimum power load. 
Later on early spring of 2000, the CPUC extended the one third of minimum load, with the 
term of disallowance of contract cost at its own discretion, and by the end of summer 2000 
even allowed the IOUs to engage in bilateral contracts. But it was already too late. The 
trust between the two sides had been crashed and burnt. The CPUC never trusted the IOUs 
out of fear of forming a cartel and exercise market power to corner the electricity market 
and this was the main reason behind the clause of disallowance in the forward contracts. 
The IOUs on the other hand, also out of mistrust, underused this ability to enter to sign 
long term agreements, feared that the Commission will double-cross them, if given the 
opportunity, and put under review any signed long term contract. Even after the crisis had 
started the utilities used on average a little more than half of their allowance to forward 
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contracts72. This lack of trust between the market players contributed directly to the 
exploitation of the market from the generators. 
93. The explanation for the late approval of long term contracts had two sides. The first 
one was that everybody in the market had been otherwise occupied. The first two years of 
the restructuring never occurred to the IOUs to hedge power contracts since the wholesale 
power had been already in very low prices. The CEC reports after all showed further 
lowering of the wholesale offers in the future and the utilities felt very optimistic about it. 
On the other side of the fence the CPUC’s only consideration during the first years was 
exclusively the oversight of the three utilities fearing of the possibility that they would 
exploit their market power to their interests. Furthermore the extensive debates over the 
recovery of the utilities stranded cost kept busy both sides and thus none of them paid 
proper attention to the long term contracts. 
94. The second reason for this inaction in the matter of forward agreements from both 
sides was the restructuring in its essence. The CPUC was used to the oligopoly landscape 
on the sector running all the pre-deregulation years, became apathetic, almost lethargic. 
The opening to the competition required of the Commission to become a fast moving, 
flexible and adaptable organization, able to oversight, control and punish if needed every 
one of the old and the new entities that entered the sector. The three vertical integrated 
utilities also struggled to fit in the new structure. The market now was opened to the 
competition and they should become more competitive to retain their market share. 
Having lost more than half of their generation and trying to balance their purchases and 
sales through the PX, made them to lose their immediate interest in future contracts. 
7.4.2 State’s Reluctance on Removing the Frozen Retail Caps 
95. On the chapter 7.2.2 we have discussed in details how the frozen retail rates 
disconnected demand responsiveness from the wholesale prices and their contribution to 
the crisis. Now we must analyze why this catastrophic measure was not removed as soon 
as it was observed by the all the market participants. The entire restructuring attempt 
initiated by the fact that the people of California had been paying the highest price of 
                                                          
72. In year 2000,  SCE used 80% of its 2,200MW limit in June, and 58% and 67% of its 5,200MW limit in July and 
August, PG&E used 37% of its 3,000MW limit in June, and 60% of its limit in July and August and SDG&E did not 
even participated on the long term market of the PX. Despite the overall lack of interest of the IOUs, ISO and FERC data 
show that between May and September of 2000 706$ million where saved. California State Auditor, -Energy 
Deregulation. The Benefits of Competition Were Undermined by Structural Flaws in the Market, Unsuccessful 
Oversight, and Uncontrollable Competitive Forces. The Investor-Owned Utilities Did Not Fully Utilize Forward 
Contracts. Page 26 
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electricity in the US and kept fuelled by the promise that the competition to come will 
decrease the retail prices. Citizens and businesses in California truly believed that the 
deregulation of the electricity sector will bring down the rates and promote their welfare. 
Or at least these were the promises of the politicians. 
96. On the middle of the 1999 summer SDE&G, owned by the Sempra Energy, had 
recovered all its past capital expenditures or the stranded costs, and after that the cap on 
the retail prices was removed. So San Diego customers felt for the first time in California 
the results of the market deregulation. Unfortunately by June of 2000 just after the crisis 
outburst the high wholesale prices on the PX passed to the end users and tripled the retail 
price they were paying at that time. The disappointment and anger of the people fell over 
the politicians’ shoulders and the political cost was in stake. 
97. As the wholesale prices kept rallying to the ceiling, the other two IOUs of California 
cried for a removal of the frozen price caps so as to pass a fraction of their costs to the 
customers and at the same time to increase the demand responsiveness. It is said that with 
the retail rates frozen, PG&E was losing one million dollars every hour, from the fact that 
it was buying power in a higher price than it was selling it back. On the beginning of 
September 2000, on the verge of a great public outcry, Governor Gray Davis completely 
ignored the distress signals from the IOUs and signed the AB 265 that reinstated the retail 
price caps on San Diego on the levels of 1996. California politicians on the crest of the 
crisis, when the situation was chaotic, preferred to keep the people of California happy and 
in that way to secure their voters instead of helping a little the investor owned utility 
companies. The decisions of the State not to raise the rates deepened even further the crisis 
by failing to reflect the high costs to the consumers and thereby utilities bare alone the 
financial burden reaching that way their economic destruction. Political inaction for the 
sake of political cost made Governor Davis to say “Believe me, if I wanted to raise rates I 
could have solved this problem in 20 minutes”73. 
 
 
                                                          
73. E. Mendel, - Energy crisis cited as a turning point for Davis. Union-Tribune Staff Writer. September 2, 2003 
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8. ENRON – “The smartest guys in the room”74 
 
98. Back in 1985 Kenneth Lay conglomerated InterNorth Inc, the largest energy company 
of Nebraska, and a NG utility company located in Houston of Texas called Houston 
Natural Gas company (HNG) to form Enron, a power, natural gas and communication 
giant. In the years to come Enron became one of the biggest and most innovative 
corporations in the entire US, if not the entire world. Its corporate practices were often 
severely criticized, since they were balanced between accounting frauds and corruption 
that inevitably led to the bankruptcy of the company at the end of the year 2001. Enron’s 
involvement to the California electricity crisis was not classified as a root problem that 
originally led to the sector melt down, but for sure the set of scams executed by Enron and 
its affiliated companies were responsible for all the market power manipulation that driven 
the spot market prices up to 20 times higher than the usual and triggered most of the stage 
3 emergencies of the 2000-2001 period. 
8.1 Silver Peak Incident - Enron first awareness of the system flaws 
99. On 25 of May, 1999, and during the peak load, Enron schedule coordinators offered 
through the CalPX Day Ahead Market a power package of 2,900 MW, enough power for a 
half million citizens city, to the Nevada Silver Peak , a community settlement, 35 km from 
the California-Nevada borders. The transmission circuit capacity was just 15 MW, more 
than enough to cover the 100 people settlement power needs and basically in practice to 
carry the Beowave Geothermal unit power production to SCE75 . This ridiculous attempt 
of course triggered the adjusted bid mechanism as an ISO measure to relieve the 
congestion of the grid76. The PX, after a short investigation over the subject, called upon 
Enron and the case was closed with a settlement fee of 25,000$77 from the Enron. The 
company although it claimed that tried to familiarize with the Congestion Management 
                                                          
74. Enron: The Smartest Guys in the Room. A best-selling book based on one of the biggest business scandals that shook 
the US, also known as the Enron Scandal, written in 2003 by Peter Elkind, editor at Fortune and Bethany McLean, an 
editor at Vanity Fair, columnist for Fortune and Slate. The book was later the inspiration of the same name documentary 
film, on 2005. 
75. The two 55kV lines with 15MW capacity in fact they were not an interstate intertie but they were constructed just to 
facilitate the geothermal plant generation. R. McCullough,- Three Crisis Days At The California ISO,  Memorandum. 
May 25, 1999 – Silver Peak.  (September 16, 2002) 
76. see Paragraphs 43 and 44, Congestion Management 
77. Enron gained almost 10$ million over an action that convinced CalPX had no profits at all, instead it paid 25,000$ as 
settlement fees. R. McCullough, - Three Crisis Days At The California ISO, Memorandum, Overview. (September 16, 
2002) 
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system and to bring up the problem of excluding bidders from local adjustment bids 
mechanism, alongside with the fine received also a warning note not to employ again such 
strategies. Since the case was closed without any troubles, the CAISO never occurred to 
examine the incident independently. 
8.2 Death Star - Over-scheduling Tactic 
100. After the Silver Peak incident and of course extensive research and planning, Enron’s 
traders deployed a number of well orchestrated scams with purpose to manipulate the 
electricity market. Although the plan had a certain level of complexity, the idea behind it 
was very simple: the traders of Enron and its subsidiary companies scheduled bids through 
CalPX in a way that there were deliberately causing congestion to the transmission grid. 
The CAISO of course to avoid the power overflow into the transmission circuits enabled 
the mechanisms of the Congestion Management, the local adjustment bids, and then paid 
to the Enron and its collaborators the congestion fees in order to withdrawn their bids to 
relieve the network. This simple, at least in conception, over-scheduling plan was 
exploiting the system flaw under which to file a power bid on the power exchange it was 
not necessary to actually have the power on physical form. The CalPX portfolio bids never 
required any actual certification of where the power would come from, since this task laid 
with CAISO. The system operator on the other hand had been basing its operation on rules 
rather than results. Since the electricity is immaterial, travels instantly and of course 
cannot be stored the only way to measure it is by the results. The CAISO unfortunately 
disengaged the processed bids from the actual engineering logic and only cared whether its 
rules were followed or not. This generic strategy, named Death Star, borrowing its name 
from the planet-destroying weapon system of the Star Wars movie franchise, was the base 
for an entire family of more complex set ups that Enron employed used to drain money out 
of the electricity sector of California. 
8.3 Forney’s Perpetual Loop – Megawatt Laundering Tactic 
101. Another scheme that exploited the California market mechanism inefficiencies’ was 
the Perpetual Loop created by the experienced Enron’s trader John Forney. After the 
technically induced congestion to the Path 15 and receiving the congestion fees of 
retracting the overscheduled bids, Forney found a new way of bypassing the California 
market rules. The congestion on Path 15 made almost impossible to import power from the 
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northern States and left as only option the southeast ones. Enron’s trader exported no-firm 
power capacity to the hub of Malin, Oregon, operated by Portland General electric 
company. At some point and in order not to rise any suspicions to the Oregon PUC, 
implicated the name of Washington Water Power utility company as buyer or seller of the 
power arriving at Malin’s hub. Using a number of out-of-State power hubs, the low price 
power exports of Enron reached the Palo Verde Hub in Arizona from where all the 
capacity was pushed to the Los Angeles Area after imported by LADWP. With this 
complex plan Enron in essence exported cheap power from California, transformed it with 
paper transactions with out-of-State companies to expensive imported power and rerouted 
it back to the California System at prices 4-5 times higher than exported. Very similar to 
illegal money laundering techniques this scheme was fairly characterized as megawatt 
laundering and took advantage of the CPUC inability to adapt quickly to its new role to 
oversight a lot more entities than the three main IOUs. 
8.4 Other market manipulation tactics  
102. As the electricity crisis was on its peak and was consuming the entire power sector of 
the State, with the three major utility companies being overrun by the debts, the CPUC 
was perplexed with its new role to the sector and the citizens helpless on the mercy of the 
rolling blackouts, Enron and its affiliated companies escalated their efforts to drain every 
dollar possible out of the electricity market as they could. Enron’s traders were most of the 
time one step ahead the Californian authorities and created new or evolved the existed 
manipulation tactics on their benefit. It was such the helplessness of the State government 
against these tactics that Kenneth Lay, Enron CEO said, almost in a mocking tone, over 
the phone to the head of the LADWP David Freeman the famous phrase: “In the final 
analysis, it doesn’t matter what you crazy people in California do, because I got smart 
guys who can always figure out how to make money”78. On the following paragraphs we 
will try to give a short description of some of the most used exploiting strategies, not just 
for historical reasons but also as food for thought in order to get a better grasp of the flaws 
and the distortions that a potential deregulation of an electricity sector could bring in the 
electricity market. 
                                                          
78. P. King and N. Vogel, - Paper Trail Points to Roots of Energy Crisis, Times Staff Writers, Los Angeles Times, June 
16, 2002. http://www.latimes.com 
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8.4.1 Fatboy 
103. This was a completely different kind of plot that abused the physical and operational 
separation, by design, of CalPX and CAISO. At some points Enron traders had a hunch 
that the price of the CAISO Real Time Market would balance in a higher level than the 
price of the schedule in the CalPX, due to unknown reasons, possibly because the demand 
in the running day was higher than the power supply that had been traded the day before 
on the Day Ahead Market. And so when the Real Time Market was expected to be higher 
than the scheduled price in the power exchange, then Enron as an independent schedule 
coordinator submitted deliberately inflated real time bids to the CAISO together with the 
corresponding generation capacity. When came in real time and the CAISO could not 
absorb all the scheduled load from Enron, the rules forced the operator to pay up Enron for 
the entire submitted load, even if it never deliver it all. This technique for Enron was far 
more profitable than to put the same amount of capacity in a scheduled bid on the 
CalPX79. The designing flaws that we must pay attention to, are the different kind of bids 
that every entity handled80 and of course the separation of the operations of the two 
entities. 
8.4.2 Get Shorty 
104. The exact reversed version of Fatboy was the Get Shorty strategy. When the Real 
Time Market prices were expected to be lower than the scheduled ones in the CalPX 
schedules, Enron’s traders were placing big bids on the spot market. Due to low demand 
the CAISO could not absorb all these scheduled power and was reselling back the excess 
to Enron in lower price. Enron made huge profits from the price difference between the 
expensive fictional power that scheduled through PX and the real power that bought back 
in a lower price from CAISO. A similar version of Get Shorty was applied when Enron 
claimed that had already provided ancillary services to its retail customers, although it did 
not, in order to avoid pay the ancillary fees to the CAISO81. 
8.4.3 Ricochet 
105. Even when the State of California finally mobilized every power related authority to 
harness the crisis still the Texan corporation found was to bypass most of the regulatory 
                                                          
79. A. Mazer, -Electrical Power Planning for Regulated and Deregulated Markets, chapter 11.3.1, Fatboy. 
80. The CalPX used the so called Portfolio bids but on the contrary CAISO used real time load scheduled bids, see 
Paragraphs 36 and 41 
81. A. Mazer, - Electrical Power Planning for Regulated and Deregulated Markets, chapter 11.3.2, Get Shorty 
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efforts. On the first days of August 2000, SDG&E, the IOU which for the last year had no 
more retail caps and its customers started to suffer since June by the high retail electricity 
prices, filed a complaint82 against all those who were selling power to the CalPX and 
CAISO. Furthermore requested from the CPUC to lower the existing wholesale price cap 
of 500$ per MWh. Although the Federal commission ordered both the power exchange  
and the system operator not to touch further the wholesale caps just five days later, on 
August 7, approved CAISO to set a top price on the incoming power bids to 250$ per 
MWh83. Although this step was made in the right direction, Enron used it to make even 
more money. Through its traders and marketers Enron exported power charged up to the 
imposed price cap to its subsidiaries and then imported it again from another intertie with 
a premium factor of 3-4 times higher. Always one step ahead, Enron knew, from the 
moment of the price cap imposition, that the FERC’s decision would affect just the 
wholesalers inside the Californian borders leaving intact all the out-of-State generators. 
With this set up Enron was selling back the power that bough from California, to prices up 
to 1000$ per MWh. 
8.4.4 Market Gaming Had no Limits 
106. Black Widow, Red Congo, Cong Catcher, Big Foot, Ping Pong are some of the rest 
humorous code names of the other tactics that Enron’s traders used to take advantage of 
the new liberalized electricity market at local or at Statewide level, breaching every time 
different inefficiencies. All these clues were finally gone public after the Enron filed a 
request to the bankruptcy law on December 2 of 2001. The FERC started an investigation 
about the Texan company involvement to the manipulation of the wholesale market. The 
FERC’s staff in collaboration with other agencies, like the Department of Justice, 
Commodity Futures Trading Commission and Securities and Exchange Commission that 
were prosecuting Enron for other malpractices on interstate level, found it guilty for the 
gaming of the entire electricity sector. The final report showed that Enron and its 
subsidiaries were behind the distortion on the natural gas sector. It was revealed that the 
company which bought the excess capacity of the EPNG pipeline was indeed Enron and 
was accused of covering its ownership over the pipeline. A separate trial was held with El 
Paso Natural Gas and Enron accused for the manipulation of the natural gas sector. 
                                                          
82. The Western Energy Crisis, the Enron Bankruptcy, and FERC’s Response, page 2. FERC. www.ferc.gov 
83. J. Sweeney, - California Electricity Restructuring, the Crisis, and Its Aftermath, Federal Responses: FERC Rule 
Making, page 55. 
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107. All the generation companies that were involved either with the gaming case or with 
partnership case were prosecuted and most of them finally settled their cases by returning 
their illegal profits after extensive calculations. Several hundred million dollars were 
returned to the State of California84. Even the El Paso Natural Gas settled for 15.5$ 
million. But on the other hand Enron continued to litigate all the opened cases. Finally in 
the end of January of 2005 Enron was asked to return 1.6–1.8$ billion as the total illegal 
profits to the State of California. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                          
84. The Chief Administrative Law Judge recommended a 1.8$ billion refund from the producers to the CAISO and PX 
which owe more than 3$ billion to the other suppliers. Reliant settled with 25-50$ million, Dynegy settled for 281$ 
million, Duke Energy settled for 207.5$ million and the already bankrupted Mirant would possibly refund 458$ million 
to California, if approved by bankruptcy court. Several other generating companies settled down their trial cases with 
smaller refunds range from 3-25$ million. The Western Energy Crisis, the Enron Bankruptcy, and FERC’s Response. 
Pages 13-14. FERC. www.ferc.gov 
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9. Handling, Solutions and Measures Received to Recover the 
Situation 
 
108. The California electricity crisis, as we have already said, historically is recorded 
mainly as a political failure and secondly as a market failure. This happened because 
although the monstrously coincidences that could cause a great disturbance even in a well 
established liberalized market, were never fought back decisively from either the 
Californian authorities nor the federal government mechanisms. Provided that all the 
responsible agencies, commissions and the politicians had come rapidly to an 
understanding, the inflicted chaos could be confronted from the begging and the situation 
could be resolved with the minimum possible damage. Of course we do not imply that the 
crisis could be completely avoided but this pandemonium could be stopped shortly after 
the first series of blackouts, optimistically on late summer or at worst by the end of the 
year 2000.  
109. The political inaction that played a key role to the failure of resolving earlier the 
situation had roots deep in the political and capitalistic set up of the United States. The 
CPUC and Governor Davis, of course being keen to the Californian people, believed that 
the crisis was completely the generators and electricity wholesalers to blame for, and this 
point is proved from the reinstating of the price caps on San Diego. From another point of 
view the FERC, who was responsible for the wholesale price caps, strongly believed that 
the crisis was entirely a failure of the State of California that failed to design, implement 
and regulate correctly the newly restructured sector. After all the Federal Commission was 
openly aligned with the power generator’s interests since its political statement was 
promoting the liberalization of electricity markets. That is the reason for Commission’s 
unwillingness to implement the wholesale price caps to the generators. Having in mind 
this great ideological contrast and the reciprocal suspicion between the State’s regulators 
and politicians and the FERC we will try to discuss and criticize the measures taken from 
both of the sides trying to recover the situation. 
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9.1 Federal Regulatory Acts 
9.1.2 FERC Regulatory Acts and Rule Making – Department of Energy 
110. As an act of good faith on August 7 of 2000, five days after the SDE&G complaint 
filling, the FERC approved CAISO to temporarily lower the wholesale price cap to 250$ 
per MWh for its Real Time Market. The measure brought no relief on the market, since 
out-of-State generators like Enron found a loophole to extort even higher prices. The last 
month of 2000 the system operator announced for the first time a stage 3 power alert. The 
wholesale prices were more than 300$ per MWh, the supply reserves were lower than 3 
percent and the IOUs on the brink of financial collapse and Bill Richardson, US Energy 
Secretary, ordered the non-Californian suppliers to sell electricity to the IOUs at 
reasonable rates. The suppliers though refused to sell to California utilities out of fear that 
they would not get paid due to the financial uncertainty. By the end of fall to mid 
December of 2000, FERC issued the first official order to restrain the wholesale prices, 
admitting that way that the charges were not just and reasonable. The Federal Commission 
put a cap over the wholesale bids at 150$ per MWh. This ceiling price though was a soft 
cap that granted producers to charge more if there was an emergency situation, a fact 
which generators also exploited by withholding their production and made that way 
CAISO to declare emergency stages of all levels, as seen on Picture 7.  
 
Picture 7: California's Declared Stages Power Emergencies by May 22, 2001 
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 The total failure of this order launched the conflict between the IOUs and Governor Davis 
with the FERC since the first sued the latter for failing to keep prices at reasonable levels. 
Finally the Federal Commission took another big step with ceasing the operation of CalPX 
and finally let the IOUs to buy and sell freely their power with bilateral contracts instead 
of the mandatory trading through this failed Californian constitution. 
9.1.3 The new Federal Government, Internal Changes in FERC and Price Mitigation 
111. On the 20 of January 2001 the new Federal government took over and shortly after 
appointed two new members on the FERC and suddenly the entire ignorant stance of the 
Commission changed. The newly elected President of the US, George Bush with its 
previous action showed his intentions towards the fast resolving of the crisis. The federal 
commission received a report from the CAISO about the wholesale overcharging and took 
initiative on calling 13 suppliers to justify their high wholesale prices or return cash 
amounts on the range of tenths of millions dollars. By the end of April, FERC put on the 
track a new plan granting great powers to the System Operator, literally to rule over the 
entire California electricity market. The plan tried to resolved the unscheduled 
maintenance shutdowns with obligating all the producers holding a Participating 
Generator Agreements to present a full maintenance schedule to the CAISO and after 
processing the operator would decide whether the power outage was due to manipulative 
tactics or not. The plan also looked into the price mitigation by the change of the MCP 
calculating formula. From now on all the bids entering the Real Time Market should 
follow the so called bid caps, specialized for every generator. The maximum price that a 
particular generation plant could offer to the auction could never be higher than a number 
estimated based on specific factors and specifications. This top price could be calculated 
using the marginal operational cost, the emissions and the heat rate of the specific power 
plant alongside with the natural gas and emission credit prices plus a 2$ per MWh fee for 
operational and maintenance costs85. This hybrid system of power auctions would activate 
just in cases of emergency and in order to protect the wholesale prices from skyrocketing 
situations when the reserves are low. The order also provided the possibility that a 
producer could charge a greater cost provided that he justified this increase. If not then he 
should pay back to the CAISO the difference between the actual charge and the maximum 
calculated one. At the same time the federal commission fast tracked all the hydroelectric 
                                                          
85. J. Sweeney, -California Electricity Restructuring, the Crisis, and Its Aftermath, April 26, 2001 FERC Price 
Mitigation Order. 
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and other power plant projects pending certificate to boost the available capacity. As a 
matter of fact all the necessary regulatory actions were taken on a federal level to make 
easier the licensing and construction of all the power projects for the entire west coast, 
natural gas projects included. 
9.1.4 FERC’s Last Regulatory Order – Widening the Price Mitigation to Western 
States  
112. The so called mitigation and monitoring plan86 introduced two months ago, on April 
2001, had been referring exclusively to the California market, but FERC knew that this 
would not fit in the realistic world. The strong regulation over California and the moderate 
regulation to the other western States could bring more distortions to the entire West 
Interconnected System. So the Federal Commission decided on June 19, 2001, to broaden 
the mitigation plan to all the States which fell under the jurisdiction of WSCC. Some fine 
tuning to the original plan was also made. The administrative calculation of the maximum 
bid cap would now apply to the spot markets of the western States 24/7, not just in the 
emergency situations. The MCP formula changed further by excluding the NOx emission 
trading units and by readjusting the operational and maintenance costs of every plant. 
Finally a top ceiling on the MCP was placed. The rule dictated that the maximum clearing 
price during the system operation with higher than 7 percent power reserves, should not 
exceed the 85 percent of the higher price offered in the Real Time Market during the most 
recent stage 1 emergency87. It is rumored that the final decision to put a cap on the 
wholesale prices was taken by the Commission under heavy political pressure and after an 
official open letter sent to FERC’s chairman Herbert Curt, by Governor Davis. 
 
9.2 California State Regulatory Acts 
9.2.1 Regulatory Actions Taken by the CPUC and Governor Davis 
113. The recovery process, concerning the State’s authorities, began right after the 
submission of a complaint from the SDE&G, the smallest of the three Californian IOUs, 
against the gaming of the electricity wholesale market. Let’s not forget that the San Diego 
Investor Owned Utility had already recovered its stranded costs and the retail cap was 
                                                          
86. Order On Rehearing Of Monitoring And Mititgation Plan For The California Wholesale Electric Markets, 
Establishing West-Wide Mitigation, And Establishing Settlement Conference. (June 19, 2001) 
87. Subsequent Events,  California’s Energy Crisis, Actions Taken to Contain the Energy Crisis. http://www.eia.gov 
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officially removed since the July of 1999, so its customers were severely affected by the 
rising wholesale prices that were passing to them. At the same time had been also 
requested from FERC to halve the wholesale price cap of 500$ per MWh. Governor 
Davis, with his publicity declining on San Diego, in short time proposed the Assembly 
Bill 265 covering consumer protection matters. The legislature passed the law which in its 
essence reestablished the price cap on the San Diego consumers with a ceiling of 6.5 cents 
per kWh88, to bring the retail prices down. It was whispered that behind the AB 265 
passage were the presidential election of 2000 and none of the politicians would like to 
deal with the hot potato of dissatisfying the voters89. In hindsight a well balanced 
combination of retail price increase and a reasonable price control in wholesale prices 
could have saved the day. Lowering the ceiling of the bulk power prices could have 
shielded the IOUs against the financial collapse and bankruptcy and at the same time 
could have addressed the market power exploitation. A slight increase in retail prices 
could have resolved the fundamental problem of power shortage by bringing conservation 
awareness to the Californian consumers. 
114. Since the FERC finally infringed its political beliefs and caped the liberalized market 
of electricity, the CPUC also took initiative and made the first steps towards the salvation. 
On January of 2001 SCE and PG&E were granted the opportunity to raise their retail 
charges, with a three month expiration date, on steps of 7-15 percent, since their financial 
status was demoted from financial services firms to “junk status”. Another measure taken 
under the pressure of the IOUs financial collapse was the enforcement of Department of 
Water Resources (DWR) to buy power in advance for 12 days so as to increase the cash 
flow to the Californian utilities. This decision of Governor Davis was further extended for 
another two weeks by the newly appointed US Secretary of Energy, Spencer Abraham.  
9.2.2 Assembly Bill 1X and the 10$ billion Contract 
115. On February 2001 Governor Davis singed the Assembly Bill 1X. This new 
Californian law applied a 10$ billion power buying long term package to save the IOUs 
and to prevent any new set of blackouts. The DWR’s new role was to buy power in bulk 
on behalf of the State and then redistribute it to the IOUs which up to that time had lost all 
their financial trustworthiness. The Department as the new big player also signed more 
                                                          
88. Assembly Bill 265. Bill text. Legislative Counsel’s Digest. ftp://www.leginfo.ca.gov 
89. C. Weare, -The California Electricity Crisis: Causes and Policy Options, chapter 3, Root Causes of the Electricity 
Crisis, Inaction in the Face of the Impending Crisis, page 45 
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than 50 long term power contracts with several other generators. The State, through DWR, 
as the dominant buyer of power could bypass the Real Time Market and exercise price 
discrimination to lower the prices. The CAISO provided the DWR with confidential 
information about the bids of all the sellers and if one of them could unreasonably raise 
the price, the Department as a punishment, did not buy power from him. This strategic 
movement helped significantly to reduce the market power effects but at some point 
CAISO ordered not to continue this information leak. 
116. The spring of 2001 started with the State of California entering in a new round of 
blackouts. A stage of emergency level 3 shook the State for two days back to back and 
almost 1.5 million people suffered the consequences. The situation was unbearable. The 
CPUC gave its permission to a 3 cents increase per kWh for customers that exceeded the 
130 percent of the average baseline load measured back in January. This was the second 
time from the beginning of the year that CPUC approved increases in prices. On January 
an average of 10 percent and now a 46 percent increase led the retail prices on the top of 
the United States once more. 
9.2.3 Governor Davis 20/20 plan 
117. By April of 2001 Governor Davis, shortly after when he characterized the CPUC 
decision for price increase as premature, put on the table the first well rounded proposition 
that long term proved to be really helpful. The plan was called 20/20 for the 20 percent 
reduction in retail rates and the 20 percent reduction in the customer consumption. This 
simple plan promised a 20 percent reduction in the electricity bill for the end-users willing 
to cut by 20 percent their consumption. Although the plan was criticized by the companies 
for being insufficient to help them recover, Davis hit two birds with one stone: the 
consumers were sympathetic about the reduction in rates and at last brought the power 
conservation attitude on them. In that way there was a chance to save valuable power 
capacity reserves and drove away California from the cliff that was dangling for almost a 
year. At the same time to provide cash liquidity to SCE, came into an agreement with the 
financially devastated utility and bought the entire transmission system owned by the 
company, over a price of 2.76$ billion90 
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9.2.4 Senate Bills 6X and 28X 
 118. On May 16, 2001, the Senate Bill 6X (SB 6X) was signed by Governor Davis. The 
most significant part of this bill was the chapter 10x in which was the description of the 
creation of a new public entity called California Consumer Power and Conservation 
Financing Authority (CPA). Among the powers granted by the State to this pompous-
named organism, were the construction, ownership and the operation of its very own 
power plant facilities with the high purpose of providing the consumers of California with 
reliable power supply at reasonable and just rates. Another major goal for CPA was to 
boost every possible act that aimed towards energy conservation, energy efficiency and 
renewable energy systems penetration. Just to have a picture of how much hope put the 
State on this new effort,  we just say that CPA was authorized to issue up to 5$ billion 
bonds to finance its projects91. The SB 6X set an expiration date to the lifespan of CPA, 
the first day of the year 2007. It may sound funny but California after all this chaos that 
deregulation brought to the electricity sector, made steps backwards from liberalization 
towards to a public power company. The second emergency legislation act was the Senate 
Bill 28X (SB 28X), signed by the Governor one week after the SB 6X. With this law the 
State tried to expand the FERC’s decision for accelerating all the procedures that had to do 
with the construction of new power plants and upgrading the existing ones. Also SB 28X 
made it possible for a new company on the electricity sector to obtain newly created 
pollution permits. 
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10. Could Greece Face a “California Electricity Crisis” in the 
Future? 
119. Since the deregulation of the UK market, and maybe the Australian and even the 
Nordic countries’ markets deregulation, is considered as the bright example of successful 
implementation of liberalization of electricity sector all around the world, California is the 
bad paradigm of how not to deregulate your country’s electricity market. One of the first 
attempts of freeing the power market in the US completely failed. The study of California 
Electricity Crisis offers an opportunity to identify and designate the factors, and the 
interactions between them, that played key role on the meltdown of the power sector in 
California, mainly as an effort to avoid them on the potential deregulation in other 
countries’ power sectors. Based on the root causes of the crisis and all the unforeseen 
events, that were triggered just before or during the crest of the crisis, we have tried on this 
paper to investigate the probability of a similar failure in the recently liberalized electricity 
market of Greece.  
120. The electricity sector of Greece maybe officially liberalized after the implementation 
of the European Union’s directives and regulations, but still pending the total opening in 
the competition. Although the transmission and distribution networks had been 
successfully unbundled alongside with the creation of an Independent System Operator 
and a Market Operator, the private sector was reluctant to claim a bigger share on the 
electricity sales, both bulk and mostly retail. It was not until now, the end of 2015, when 
the private companies after a barrage of media campaigns reached a total of 5.7 percent 
market share as seen in Table 4. 
Table 4: Market shares of electricity companies in Greece by September 201592 
Power Companies in Greece   Total Market Share (%) 
PPC S.A. (DEI S.A.) 94.3 
HERON 1.9 
ELPEDISON 1.6 
PROTERGIA 1.2 
GREEN, VOLTERA, WATT+VOLT, NRG 1 
                                                          
92. M. Piou, - electricity market “warming up” in Greece, article in newspaper Imerisia, 27 October, 2015 (accessed 
10/11/2015) http://www.imerisia.gr  
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The three biggest private companies, which are at the same time generators and retail 
distributors, keep pushing to draw more retail customers, in both house and small business 
categories. It is worthy to mention that these three power companies had already a more 
than 10 percent share on the small business category, following the example of the UK 
market private power companies. In United Kingdom, the great success on claiming a big 
share of the residential consumer category was granted to the successful opening of the 
private power companies to the industrial consumers prior to the residential ones, and in 
that way they companies built up a good reputation.93 
121. As the European Union keeps pushing gently to one and single European energy 
market or to the European Target Model, Greece has to confront a great challenge and 
simultaneously a great opportunity to restructure the entire power sector to the 
foundations. In the following paragraphs we will examine individually each one of the 
likely aspects that could possibly, if neglected, lead to a faulty deregulation effort, even 
with the presence of a hard regulation in the Greece energy sector, over sighted by 
Regulatory Authority for Energy (RAE)94.  
10.1 Is Greece a Net Importer of Power? 
122. On average Greece imports about 8-9 percent of its energy. About three quarters of 
the total imports are coming from the interconnections at northern Greece, from the 
neighboring countries (Bulgaria, Albania and FYROM) and the remaining quarter mostly 
from Italy and an almost insignificant average 3 percent from Turkey. The most noted 
sources of these imports are the nuclear energy from the Kozloduy Nuclear Power Plant in 
Bulgaria and hydroelectric power coming from Romania and Serbia and their Iron Gate 1 
Hydroelectric Power Station. A certain incident happened in the last quarter of 2014 
preoccupied the participants in the electricity market of Greece. The second half of 2014 
was severely rainy on Romania and Serbia. The hydroelectric dams on the river Danube 
had to release the vast amounts of rainwater out of fear for dam failures and floods. The 
solution was to operate the generators at their full capacity and so to let the water pass 
from the dam. Subsequently having an overcapacity situation, the prices were pushed 
downwards and the excess of this power had to be exported. Studying carefully the data 
                                                          
93.  C. Weare, -The California Electricity Crisis: Causes and Policy Options, Chapter 3, page 42 
94.  Regulatory Authority for Energy (RAE) of Greece is an independent regulatory authority created in 1999, with the 
task of supervising the entire energy market in collaboration with other agencies, towards the target of the liberalization 
of electricity and gas markets. http://www.rae.gr 
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taken from the Hellenic Independent Power Transmission Operator (IPTO S.A. or ADMIE 
S.A.)95, we can observe that power imports balance surpassed the 20 percent limit, 
reaching 24 percent on November and 23 on December96. The very cheap power imports 
took a very good place on the merit order and of course they were dispatched before the 
higher marginal cost natural gas plants leaving the private power companies in Greece, 
which have mostly natural gas-fired power plants, most of the time out of the system. 
Although occasional, this great distortion in the market could possibly discourage new 
power investments in the country. As far as security of supply concerned on the other 
hand, in Greece there is enough capacity to cover the needs. The installed capacity in the 
country is a little more than 17.500 MW97 according to the data of Hellenic Electricity 
Market Operator (EMO S.A. or LAGIE S.A.)98, with a peak demand of 10 GW99 and the 
lowest load being at the range of 3,5-5 GW on 10 years average.  
10.2 How much of the country’s capacity is depended on environmental 
and weather factors? 
123. To catch up with the previous paragraph, of the 17,500 MW installed capacity in 
Greece, roughly the 7,500MW consists of Renewable Energy Sources (RES). The 
3,172MW are the large hydroelectric power plants owned by the Public Power 
Corporation (PPC S.A. or DEI S.A.)100, and the remaining 4,463MW are mostly 
photovoltaic systems and wind generators101. Subsequently a great portion of the 
generation capacity is volatile in the changes in weather patterns. But the difference with 
California is that the thermal capacity installed in Greece is enough to cover the demand. 
Let’s note here that from the perspective of source diversification the RES systems are 
highly not possible to fail to produce power at the same time. The photovoltaic reach their 
                                                          
95. Independent Power Transmission Operator (IPTO or ADMIE), was established by the Law 4001 of 2011, under the 
EU Directive 2009/72/EC. ADMIE is the Transmission System operator of the Hellenic Electricity Transmission 
System, tasked with the maintenance, operation and expansion of the transmission grid to ensure electricity supply. 
http://www.admie.gr 
96. Montly reports of Energy of the year 2014.  ADMIE. http://www.admie.gr 
97. Thermal units have a total capacity of 10,060 MW and the Renewable Energy Sources, including large Hydro, have a 
total of 7,636.3. Monthly Report of Transaction System for the daily power scheduling, LAGIE (December 2014). 
https://www.lagie.gr 
98. Operator of Electricity Market (LAGIE S.A.) was established by the Law 4001 of 2011, under the EU Directive 
2009/72/EC. LAGIE is designated as the market operator of the Hellenic Electricity Market, and it is responsible for the 
daily wholesale power auctions and the formation of the System Marginal Price. https://www.lagie.gr 
99. Monthly reports of Energy of the year 2014.  ADMIE. http://www.admie.gr 
100. Public Power Corporation S.A. (DEI S.A.) founded in 1950 as a public owned power company of Greece. As of 
2001 PPC shares are available in Athens and London stock markets. https://www.dei.gr/el 
101. RES installed capacity in Greece: Wind power: 1,661MW, photovoltaic: 2,085MW, photovoltaic on residential 
roofs: 350MW, small hydro: 219MW. Biomass: 47MW, high efficiency CHP: 99MW, large hydro: 3,172MW. Monthly 
Report of Transaction System for the daily power scheduling, LAGIE (December 2014). https://www.lagie.gr 
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peak production on summer to meet the high seasonal demand due to the extensive air 
condition use. The wind power on the other hand has a very good output even in winter 
and fall. 
10.3 What is the generation capacity in reserve? 
124. Despite the fact that the determination of capacity in reserve is a difficult task, 
keeping in mind the high penetration of the RES in the system, we can observe that the 
average usage factors of the lignite power plants owned by the PPC, which they form the 
backbone of the system, are on average 70 percent. At the same time the large hydro 
systems have a usage factor around 20-30 percent102. According to the Power System 
Adequacy Analysis for the years 2013-2020, issued by Hellenic IPTO, the system reserve 
has been calculated to 600MW for the year 2013 and 1,000 MW for the rest of the years. 
Roughly a 10 percent reserve capacity on the peak load considered to be enough to ensure 
uninterrupted power supply. 
10.4 Provided that the two biggest power plants of the country were off 
line due to maintenance does the reserves fall under 5 percent? 
125. The electricity crisis in California was greatly contributed by the unscheduled 
maintenance shutdowns of several plants during the time when the two nuclear plants of 
the state were already offline for their programmed maintenance. These two nuclear 
facilities were the biggest generating plants of the state leaving the tactical power reserve 
walking on thin ice.  In Greece such a situation is not a potential danger. Although the 
biggest generating facilities are natural gas-fired plants, they are rarely used on their full 
capacity, since the backbone of the power supply is formed by the 19 lignite-fired plants, 
most of them located in Ptolemaida, Kozani. All these plants, which have capacities on 
average of 300 MW each, since they are not running on their full capacities, a potential 
outage of the two biggest, could be compensated by raising the production on the rest of 
them or by dispatching natural gas plants into the system. 
                                                          
102. The data taken from the monthly Energy Reports issued by ADMIE indicatively for the months July and January, 
when theoretically the two seasonal peaks occur (mid-summer and mid-winter). Monthly Energy Reports of July and 
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10.5 On what level is the ability of Greece to add new capacity on the 
system?  
126. Taking into consideration the liberalization of the market starting in 2009, the energy 
planning of the country is not just a matter of central planning and execution. The addition 
of new capacity is characterized by a level of uncertainty due to the entry of independent 
private generators. The potential private investors take into consideration mostly the 
financial viability and profitability of their investments than the future adequacy of power. 
Seeing these facts through the prism of the financial and debt crisis which started back in 
2009 in Greece, the construction of new power plants seems to be difficult. As far as the 
technical aspect of the mater, the timeline of completion for the already decided 
investments is characterized by a significant level of uncertainty due to difficulties which 
may emerge during both the licensing procedure and the construction. 
10.6 Market growing rate in Greece and neighboring countries and 
remaining reserves  
127. The Hellenic IPTO has already studied the growth rate on power demand for the 
upcoming decade. The most optimistic scenario of the three ones studied, proposed that 
the country could possibly start recovering from the big economic depression at around 
2014 and by 2018 the, at the present time still declining, demand could return again on the 
levels of 2008, just before the crisis started. As far as the countries which are the main 
exporters of power for Greece, Italy and Bulgaria we must observe the first indicator of 
economic growth, the GDP growth. Italy struggles itself to recover from its very own 
economic recession with its GDP growing slowly at 0.2 and 0.5 percent103 for the two first 
quarters of 2015. The GDP of Bulgaria on the other hand is expanding with 2 and 2.2 
percent104 for 2015 first two quarters. This slow but steady growth rate, which could 
possibly be explained by the relocation of many small and medium companies from the 
northern Greece to Bulgaria, of course it presents no danger to the energy sufficiency of 
the region, but considering the negative lessons taken by California crisis, undoubtedly 
should be kept in mind.   
                                                          
103. Bulgaria GDP Annual Growth rate. http:// www.tradingeconomics.com 
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10.7 Are the utility companies limited to spot markets? 
128. The Hellenic Electricity Market Operator, LAGIE, operates a Mandatory Pool model 
for all the participants in the electricity sector, which operates on the economic efficiency 
base, although the dispatching of the power plants is conducted by the Hellenic IPTO. The 
tools to provide the system with power is a day-ahead market which schedules all the 
available bids in an hour by hour basis for the following day and a real-time market to 
balance the system’s inefficiencies during the running day. The System Marginal Price 
(SMP) on a daily basis is formed by the last generator being dispatched into the system. 
By the end of October of 2015 it was expected by the authorities the creation of the 
NOME-type power auctions, a study started back in 2013. The NOME-type power 
auctions are in essence bilateral contracts, between the PPC and the private companies, in 
order for the latter to gain access in cheap lignite-generated power packages. This power 
packages could be acquired by uniform-price auctions and with Over the Counter bilateral 
contracts, according to RAE report105. These bilateral contracts would help the private 
companies to enter the system with lower marginal cost electricity and so to become more 
competitive by hedging their power. To be noted that under the same proposed law the big 
industries could gain direct access to these power auctions for up to 1,500 MW of power 
yearly. Up to the time that these lines are written, the final decision still pending 
formalization. 
10.8 Is the physical separation of Market Operator and ISO a threat? 
129. The first action taken to relieve the situation in California was the discontinuance of 
the CalPX operations. The physical separation of the Market operator and the CAISO and 
of course the different philosophy of processing the power bids between these two entities, 
created great distortions in the market that were later on exploited by the private 
generators which gamed the market. In Greece although the EMO and the IPTO are also 
two separate entities, the market mechanisms are controlled exclusively by the EMO and 
the IPTO is responsible for the dispatching of the power plants to the system, without any 
intervention neither to the daily bidding operations nor the formation of the SMP, so as to 
prevent such overlapping jurisdiction inefficiencies.  
                                                          
105. C.Courcoubetis, Y.Katsoulacos and G. Stamoulis, -The Optimal Design of a NOME-type Regulation in Greece, 
page 4. (July 2013)   
  -83- 
10.9 Price caps or floating prices on retail and wholesale market 
130. The retail prices in Greece per kWh are capped for at least 20 years. In November of 
2007 it was established by law the so called fuel clause106, as a measure to pass the 
fluctuations of the international oil and natural gas prices to the end users and so to 
introduce a tool for the demand response. The wholesale prices although they are floating 
based on the demand and supply curves formed by the market operator, from the first time 
that EMO was operational, were capped to 150€ per MWh. 
10.10 Power interconnections  
131. Power interconnections with the neighboring countries are enough to cover the needs 
for imports and exports of electricity. The existing interties are: one with Albania, one 
with Bulgaria, two on the borders with FYROM, one with Turkey and one underwater DC 
connection with Italy. The capacity of all the AC 400 kV land interties is 1,300 MW and 
the DC line with Italy ranges at the 500 MW. So in an emergency situation the Greek 
system is connected with a total of 1,800 MW107, roughly the one fifth of the peak 
demand. A new connection with Bulgaria is also under study. Let’s note at this point that 
as the Electricity Code dictates, if there is a shortage of domestic power generation the 
IPTO automatically invalidates all the auctions for the cross-border exports and in that 
way ensuring that all the available power remains in the country.  
10.11 Transmission constraints  
132. As we have discussed on the previous chapters the transmission constraints played a 
key role on the California crisis. The bottleneck effect created by the congestion on the 
Path 15 failed to provide enough power exchanges between north and south California. 
The transmission system in Greece is divided to the mainland system, with a minority of 
some interconnected islands, being close to the mainland, and the non-interconnected 
islands being mostly dispersed to the Aegean Sea. Usually when referring to the system 
we mean the mainland transmission lines, excluding that way the non-interconnected 
islands. As the PPC declares on its mission statement108 the majority of generating 
capacity is concentrated at the northwest part of the country, where the lignite mines are 
located. Despite the generation scarcity that the penetration of the RES brought to the 
                                                          
106. The PPC S.A. informs about the fuel clause. November 2008. www.dei.gr 
107. 5.2. International interconnections of ESMIE. Power System Adequacy Analysis for the years 2013-2020 
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system, still the northern parts of Greece are dependent from the power coming from the 
north. Up to the present time never occurred a significant incident of bottleneck effect, but 
the strengthening of the system between the north and south of the country should always 
be kept in mind, especially through the prism of the already signed construction of the 
underwater interconnection of the island of Crete109 and the potential interconnection of 
Kyklades islands cluster. The tool used by the IPTO (and its predecessor HTSO110 or 
DESMIE) is the so called Transmission System Development Study111, an extensive 
document that contains all the necessary data of the Hellenic Transmission system and 
uses forecast models to determine the needs for the system’s expansion. 
10.12 The consumers’ stance towards the utility service companies 
133. Although the liberalization of the telecommunication market in Greece, dated back in 
1996, and the opening of the market to the competition lowered the prices and was very 
welcomed by the consumers, the same thing does not seem apply to the electricity sector. 
Let’s not forget that also in California the retail competition mostly failed since a very 
small part of the costumers changed their power provider. All the previous decades the 
consumers were used to the regulated monopoly of the Public Power Corporation, despite 
the monopoly practices that the vertical integrated company used from time to time to 
manipulate the prices. Furthermore the usage of the power utility bills from the Greek 
governments as a mean to collect several taxes forged a hostile attitude from the side of 
the consumers. A certain economic scandal erupted back in 2011 concerning two new 
private utility companies which suddenly were shut down and left almost 200,000 
customers without power running for the last resort provider provision helped the 
consumers to develop a natural inertia towards the turning into private utilities. 
10.13 What is the possibility of needed generating facilities to be delayed 
by legal, environmental or other challenges? 
134. Unlike California the difficulties in Greece concerning the opposition to the 
construction of new power plants are significant enough to cause delays. The problem lays 
more to medium sized projects rather than big power plants which apart from scarce they 
                                                          
109. Crete is the biggest island in Greece territorially and the most populated with more than 600,000 citizens by the 
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are usually very well prepared to avoid such confrontations with the local communities. 
The list of the medium sized projects which are delayed, postponed and even cancelled is 
literally huge. The most volatile category is the wind parks. Wind generating projects are 
the most time consuming due to the extensive environmental studies, including bird 
migration, and several other approvals like spatial and forestry. There are cases that took 
almost eight years to be completed. But apart from the complex licensing procedures the 
wind farms face the opposition of the local communities. For instance the residents of the 
non-interconnected islands never were sympathetic towards wind generators claiming that 
the scenery would be ruined and the tourism would be reduced, noted that they are using 
heavy oil-fired power plants to cover their demand. Small biomass power plants, sewage 
power plants even big photovoltaic plants are added to the list of delayed or canceled 
projects. Measures must be taken in order to simplify the licensing and thus fast-tracking 
these investments which will surely improve the system’s stability and relieve it from the 
congestion that plant scarcity brings. 
10.14 Financial condition of the utilities 
135. The Electricity Crisis in California as aforesaid started as a technically infused power 
shortage but evolved also to a financial crisis due the IOUs economic state deterioration. 
The debts of the utility companies due the outrageous high wholesale prices to the 
generators became a huge burden that prevented them from buying power. The biggest of 
the three utilities, PG&E bankrupted on the summer of 2001 and the other two of the IOUs 
were brought to the brink of the fiscal collapse and saved the last moment from the State, 
but at a great sacrifice. The lesson we must learn from this specific aspect of the crisis is 
that the utilities must be in such an economic condition that the uninterrupted power 
supply must be ensured. In Greece the last five years the debt crisis led subsequently to a 
great recession. The economic activity keeps freefalling while the unemployment is 
touching the one quarter of the people. The combination of these events inevitably led to a 
huge amount of unpaid electricity bills. The PPC until July of 2015 struggled with 2€ 
billion112, an amount that keeps growing day by day, when the same debt was 0.7€ billion 
back in 2011 at the first years of the Hellenic crisis. Noted that the 1.3€ billion unpaid bills 
comes from low voltage residential consumers. This is a situation that must be dealt with 
in order to avoid similar effects that pushed the Californian utilities off the cliff. 
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10.15 Diversification of fuel mix 
136. A more technical aspect of the electricity crisis of 2000-2001 in the Sunny State was 
the great dependence of the power production by natural gas.  As we described back in 
chapter 3.1, the fuel mix of California was dominated by natural gas113. The events that 
happened to the natural gas sector at that time were significant enough to cause a great 
distortion to the market of California, even if the gaming scheme in the bulk electricity 
market had not happened at all. On the contrary in Greece the fuel mix is diversified 
enough to avoid such problems from fuel price spikes and shortages. Studying the data 
collected from the LAGIE and Hellenic IPTO, ADMIE, the fuel mix in Greece, according 
to the installed capacity on the system, is consisting of 25 percent lignite plants, another 
quarter of RES, not including the hydroelectric, 28 percent natural gas-fired plants, 18 
percent large hydroelectric power plants and 4 percent oil-fired plants114.  
10. 16 Is the Greek Government capable to react rapidly in a likely 
crisis? 
137. As we can observe on Table 4, the electricity market in Greece is dominated by the 
Public Power Corporation SA, with a vast almost 95 percent market share. In an electricity 
sector in which the dominant player is a publicly owned company, holds the lion share of 
the market and according to EMO data, owns something like 70 percent of the installed 
generation capacity, an electricity crisis similar to that in California is unlikely to happen. 
The security of supply is always the first priority for most of the publicly owned utilities. 
The opening of the electricity market to the competition on the other hand is a very 
delicate situation. Since the beginning of the liberalization in the sector and the 
establishment of the first private power companies there were several occasions were the 
PPC abused its dominant position against its competitors. The RAE instantly and 
decisively resolved the situations with settlements and even fines when needed. The tricky 
part comes now, where the European Target Model pushes the Greek electricity market to 
the privatization. This is the time when the State should show determination on keeping 
intact the thin line between the benefits that come along with the competition and the 
security of power supply. Every step towards a competitive electricity market should be 
                                                          
113. The dependence of California to natural gas reached 52%, with 36% natural gas-fired plants and additional 16% 
natural gas-petrol combination power plants. See Paragraph 30. 
114. Monthly Report of Transaction System for the daily power scheduling, page 7, LAGIE (December 2014). 
https://www.lagie.gr  
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made carefully. The preservation of a dominant player in the market, with an ideal market 
share of 65-70 percent will ensure the necessity for competition development and at the 
same time we will still have a company strong enough that will act as last resort provider. 
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Conclusions 
 
The deregulation of an electricity sector is undoubtedly a complex yet delicate process. 
The State of California held one of the first deregulation efforts the failing of it provided 
the world with valuable experience on how to avoid the same mistakes on similar efforts. 
Apart from the unpredicted disasters, that could derail any well operated electricity 
market, the Californian authorities never showed the appropriate strength and will to 
resolve even the anticipated inefficiencies. All the lessons taken from the California 
Electricity Crisis helped significantly the improvement of any electricity market opening 
to the competition. For instance the energy sectors of Texas and Pennsylvania 
implemented successfully all the necessary corrections that emerged from California 
Crisis lessons. 
The Hellenic electricity sector is dominated by the publicly owned power corporation for 
more than half of a century. As the European Union seek to the unification of all the 
European electricity markets to the Target Model, and combined with the Greek 
government-debt crisis, the opening of the market to the competition is inevitable. The 
direct comparison of the indicators of the Californian crisis with the Greek reality showed 
us that a similar market meltdown in the electricity sector is not a viable danger. On the 
other hand the expeditiously growing of the Greek private power companies, which day by 
day claim a bigger market share, should be welcomed as it bears the fruit of the 
competition benefits, but still the Hellenic RAE should not make the mistakes of its 
Californian counterpart. The Hellenic regulatory authority should retain its key role on the 
monitoring of the rapid evolving new electricity sector, a role that played successfully all 
the previous years.  
Also attention should be paid to the condition of the PPC. As we saw the crisis in 
California started as a technically induced power shortage but escalated to a financial 
crisis of the investor owned utilities. As electricity is not common merchandise but a 
public good, a financially healthy dominant player must exist in an electricity market, so 
as to ensure the security of supply and of course to undertake the last resort provider role. 
The study of California Electricity Crisis showed us that when the dominant players’ 
market share fell below 50 percent, the market manipulation started. A dominant place of 
65-70 percent of the market should remain to the dominant player and at the same time it 
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gives the necessary latitude for the development of the competition. Once again Hellenic 
RAE must protect both sides of the competition so as to balance the security of supply and 
the benefits of the competition in the electricity market. Although the existing Hellenic 
private power companies, like Elpedison and Heron, proved that they operate with strong 
corporate ethics, we must give thought to the statement of David Freeman, chairman of the 
California Power Authority, that the direct analogue of Murphy’s law for the electricity 
markets is: “any system that can be gamed, will be gamed, and at the worst possible time”. 
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